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THE COLLECTION OF BUILDING AND ORNAMENTAL STONES IN THE 
U. S. NATIONAL MUSEUM: A HAND-BOOK AND CATALOGUE. 



By Geobge p. Merrill, Curator, Department Lithology and Fhysical 

Geology. 



PREFATORY NOTE. 

The collection of baildiDg and ornamental stones in the National Mu- 
seain is made up very largely from materials received from the Centen- 
nial Exposition at Philadelphia in 1870, and from the Tenth Census at 
the close of the investigation of the quarrying industries of the United 
States in 1880. By far the greater part and more systematic portion of 
the collection is from the latter source, and as the late Dr. George W. 
Hawes, then curator of this Department, was also in charge of that 
branch of the census work, it may be said to be due to his efforts more 
than to those of any other individual that the collection has been gotten 
together. Having once assumed such proportions us to attract national 
attention, it has been a matter of comparative ease to obtain materials 
from localities that were but poorly, if at all, represented at the time of 
Dr. Hawes' death. The ^present collection comprises upward of 2,900 
specimens, a large part of which are from quarries in the United States, 
though very many foreign varieties are represented. It is the inten- 
tion to add to it from time to time such new materials as shall be dis- 
covered in this country, and also the principal varieties from foreign 
sources, particular attention being paid to such as are imported into 
the United States. 

In preparing the exhibit the stones have been arranged by States, 
and under States by kind ) this method seeming best adapted to the 
wants of the general public. 

The specimens are as a rule dressed in the form of 4-inch cubes, the 
various faces of which are finished as follows : Polished in front, drafted 
and pointed on the left side, drafted rock face on the right side, rock 
face behind, and smooth-sanded on the top and bottom. Stones that 
do not polish have the face simply rubbed smooth. When of any other 
size or shape than that of a 4-iuch cube the approximate size is here 
stated in inches. Each specimen is accompanied by a printed label, 
giving, so far as obtainable, its scientific name, geological age, color, and 
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texture, together with the locality from whence it was obtained and tats 
name of the donor Or coUeetOT^ 

The data for the accomps^nying band-book has been likewise in part 
supplied by the Tenth Census, in Vol. x, Report on Building Stones and 
Statistics of Quarrying Industries. So far as possible statements taken 
from this work have been verified by reference to the original schedules 
now on file in this Department. The time that has elapsed since the 
publication of the census report lias, however, enabled me to gather 
much new material, and to supply many facts there altogether omitted. 
As the work is intended for popular use, it has seemed advisable to go 
into considerable detail regarding the nature and composition of each 
class of rocks, stating, so far as possible, the qualities that render them of 
value for architectural purpo^s. Indeed it may be said that in putting 
the matter in its present shape the curator has been guided largely by the 
character of the requests for information which are being so constantly 
received. These requests are from persons in all stations of life, but 
most largely, as a matter of course, from those who are actively era- 
ployed either in quarrying, building, or dealing in building materials. 
With such it has rarely been foun<l sufficient to give merely the name 
of a stone submitted or inquired about, but such details as mineral com- 
position, suitableness for any particular purpose, qualities good and 
bad, how it differs from other stone with which it may be brought into 
competition, etc., are almost invariably insisted upon. 

Inasmuch as the market value of a stone is so largely dependent 
upon the cost of quarrying and dressing, it has been deemed advisable 
to devote a few pages to an explanation or description of the various 
machines, implements, and methods employed in this work. It is to be 
understood that none of these machines are actually on exhibition 
otherwise than by photograph or engraving. ' Only such are described 
as have been found by the writer in actual use in the quarries, or which 
seem sufficiently. promising to merit attention. 

It is doubtless scarcely necessary to state that the results given in 
Table 8 were not obtained from tests applied on these individual speci- 
mens, nor at the Museum. They are compilations from a variety of 
undoubtedly reliable sources, and a part of which have never before 
been published. 

In speaking of any particular stone or group of stones it will be ob- 
served I have not limited myself to a mere description of the sample as 
it appears in the Museum collections, but have gone more into detail re- 
garding the quarries from whence it was obtained, its mode of occurrence, 
use, and the natural facilities for quarrying and transportation. Thig 
for the reason that, while many an outcrop is capable of furnishing sam- 
ples of excellent quality for purposes of exhibition the stone may be 
practically worthless owing to difificulties in the way of quarrying, lack 
of transportation facilities, or distance from market. 

National Museum, July, 1887. 
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Part I. 

INTRODUCTORY. 
A.— HISTORICAL AND GENERAL. 

The use of any kind of stone for building purposes in the United 
States, or indeed in America, of necessity dates from a comparatively 
recent period. The early settlers were too poor and too thoroughly oc- 
cupied in the struggle for existence to give a thought to other con- 
structive material than wood, and hence it is not surprising that over 
one hundred years elapsed from the time of the landing of the pilgrims 
at Plymouth before the first stone structure of importance was erected. 
As, however, wealth increased, towns became cities, and matters assumed 
a more permanent aspect, there naturally arose a demand for a more 
durable and highly ornamental material ; for such, fortunately, the 
early settlers of eastern Massachusetts had not far to look. The first 
stones quarried in this State are thought by Professor Shaler to have 
been the clayslates in the vicinity of Boston. These, however, were 
worked only in a small way and the product used for grave- and mile- 
stones, and a few lintels. 

Granite came into early use for building purposes, probably more on 
account of its ready accessibility than from any desire on the part of the 
people for so refractory a material, the matter of transportation then, as 
now, being an important item in deciding what material was to be used. 

According to Shurtleff * one of the first stone buildings in Boston 
was the house of Deacon John Phillips, which was erected about 1650^ 
and which continued to stand until 1864. It is supposed to have been 
built from granite bowlders found in the immediate vicinity. In 1737 
was built of bowlders of Braintree granite the old Hancock house, since 
torn down, and in 1749-'54 King's chapel, which is still standing on the 
corner of School and Tremont streets. This last was at the time the 
greatest stone construction ever undertaken in Boston, if not in this 
country. Like those already mentioned, it was built from bowlders, 
and considering the method of cutting employed (to be noticed later), 
was indeed a remarkable structure. The granite bowlders scattered 
over the commons had been very generally used in Quincy and vicinity 

* History of Boston, p. 589. 
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for steps and fouDdations for some years previous to this, until at last 
the inhabitants fearing lest the supply should become exhausted, as- 
sembled in town meeting and voted that " no person shall dig or .carry 
off" any stone ** on the said commons or undivided lands upon any ac- 
count whatever without license from the committee, upon penalty of 
the forfeiture of 10 shillings for every and each cart-load so dug and 
carried away." 

It was not, however, until the early part of the present century that 
granite began to be used at all extensively in and about Boston, when 
the material was introduced in considerable quantities by canal from 
Chelmsford,* 30 miles distant. It was from Chelmsford stone that was 
constructed in 1810 the Boston court-house ; in 1814 the New South 
church ; and about the same time the Congregational house on Beacon 
street; the old Parkman house on Bowdoin square 5 University hall in 
Cambridge; and in 1818-'19 the first stone block in the city, a portion 
of which is still standing, on Brattle street. In this year also a consider- 
able quantity of the stone was shipped to Savannah, Ga., for the con- 
struction of a church at that place. The greater part of this granite 
was, however, obtained from bowlders, and it was not until the opening 
of quarries at Quincy, in 1825, that the business assumed any great 
importance. From this time the use of granite for building material 
increased in a marked degree, and the history of stone quarrying in 
Massachusetts may properly begin with this date. 

The opening of quarries at Quincy was due very largely to the demand 
for stone for the construction of the Bunker Hill monument. Prior to 
this time it is stated not much thought had been given to the quarries 
of the vicinity, although the business had been carried on in a small 
way by several parties. The quarry at Quincy from whence the stone 
for the monument was taken is stated to have been previously purchased 
by a Mr. Gridley Bryant in 1825 at a cost of $250. This gentleman 
afterwards sold the same to Mr. Amos Lawrence, acting for the monu- 
ment committee. The development of this quarry led to the discovery 
of others in the immediate vicinity, and with slight retardations there 
has been a gradual Increase ever since. It is stated that in 1837 the 
total amount of stone quarried in the town was 64,590 tons, valued at 
$248,737, in the production of which some 533 men were employed ; in 
1845 the value of the total product had increased to $324,500, though 
the number of men employed was but 526. In 1855 there appears to 
have been a falling off, since the value of the product for that year was 
but $238,000, and but 324 men furnished with employment. Twenty- 
five years later (1880) the census returns for the towns of Quincy and 
West Quincy show a total of thirty quarries, producing annually not less 
than 723,000 cubic feet of stone, valued at some $226,940, and giving 
employment to some 820 men. 

* It is stated by Hitchcock, Geol. of Mass., Vol. i, p. 148, that the so-called Chelms- 
ford granite in reality came from Westford and Tyngsborongh, in the same State. 
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In 1824 a Mr. Bates, of Quincy, went to Sandy Hook, in the adjacent 
town of Gloucester — a town heretofore noted only* for its fishery in- 
terests — and opened^a granite quarry there. Not long after other quar- 
ries were opened at Anisquam, where an extensive industry was carried 
on for some years, though finally abandoned. Quarries were opened at 
Eockport, just beyond Gloucester, in 1827, and are still in active opera- 
tion, and doing a profitable business, although the first year's experi- 
ence is said to have resulted in a net loss of $15. 

In 1848 the quarries at Bay View were opened, which have since be- 
come the property of the Cape Ann Granite Company, and form now 
one of the best equipped quarries in the country, producing annually 
not less than 480,000 cubic feet of stone, valued in the rough at $250,000. 

Although the Massachusetts quarries were the first systematically 
worked to obtain granite for building purposes, other States were not 
far behind. Thus we are told by Dr. Field* that as early as 1792 
granite quarries were reported to have been opened at Haddam Il^eck, 
in Connecticut, and as many as ninety hands were employed in this and 
other quarries in the vicinity as early as 1819. This material is, how- 
ever, a gneiss rather than a granite, and, splitting readily into slabs, was 
used nearly altogether for curbing and paving, for which purpose it 
brought from 10 to 20 cents per cubic foot. The principal markets for 
the material were Rhode Island and the cities of Boston, New York, 
.Albany, and Baltimore. 

The rocky coast and adjacent islands of Maine are competent to 
furnish for many years immense quantities of granitic rock of a color 
and quality not to be excelled. The rare excellence of many of these 
sites for quarries, together with the ready facilities of transportation 
by water to all the leading cities, early made itself apparent to the 
shrewd and pushing business men of New England, and a very few 
years after the commencing of works at Quincy saw similar beginnings 
made at various points both on the coast and farther inland. 

The years 1836-'37 appear, for some reason, to have been peculiarly 
prolific in schemes for speculation in this industry. 

It is stated by Northt that during the latter year, out of one hundred 
and thirty-five acts of incorporation granted by the State legislature, 
thirty were for granite companies, three of which were located in Au- 
gusta. One was caDed the Augusta and New York Granite Company, 
and was for working, rending, transporting, and dealing in granite from 
the Hamlen ledge, situated about 2 miles from the river by way of West- 
em avenue. Another, named the Augusta and Philadelphia Granite 
Company, owned the Ballard ledge, a mile and a half from Kennebec 
bridge by way of Northern avenue. A large portion of the granite for 
the State-house, court-house, and new jail was obtained from this ledge. 

* Centennial address and historical sketches of Middletown^ Cromwell, Portlandi 
Chatham, and Middle Haddam. 
t History of Angnsta, Me., p. 562. 
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The other company, called the Augusta Blue Ledge Company, par- 
chased Hall's ledge, on the east side of the river, near Daniel flewin's 
house, some 2^ miles from the bridge. ^ 

It is further stated by this same authority* that during the erection 
of the state-house blocks of granite for the colonnade, 21 feet long by 
nearly 4 feet in diameter, were obtained from the " Melvin ledge,'' in Hal- 
lowell, about 3 miles away. Convenient and abundant as are these 
quarry sites, it seems a little singular that they should not have been 
earlier discovered and worked. In building the Kennebec bridge in 
1797 the piers and abutments were constructed of stone split from drift 
bowlders, and the houses of Capt. William Robinson, Judge Bridge, and 
Benjamin Whitwell, built about 1801, had for underpinning granite 
brought at great expense from near Boston, probably Quincy, or per- 
haps Chelmsford. Most of the stone of large dimensions of which the 
old jail was built in 1808 were also, it is stated, obtained with great 
labor from bowlders, though an unsuccessful attempt was made to work 
the Rowell ledge at the time. Some of the top strata were broken off 
by means of wedges driven under the sheets, but the process was labo- 
rious and slow. The first successful attempt to work a ledge in town 
is stated to have been made by Jonathan Matthews on the Thwing 
ledge, in 1825. Powder was not used until the state-house was built, 
and then at first with only one hole, by means of which irregular masses 
were thrown out. Later two holes short distances apart were fired 
simultaneously, by means of which long, straight seams were opened. 
These seams were again charged with powder, and thus masses of stone 
of considerable size were moved from the bed to be afterwards broken up 
by wedges. The Frankfort Granite Company, located at the base of 
Mosquito Mountain, began operations in May, 1836, and within the 
next two years took out and sold upwards of $50,000 worth of material. 
What is now the Hallowell Granite Company opened its quarries in 
1838, and during the first ten years is stated to have sold $500,000 
worth of stone. 

It is stated by Professor Seelyt that the earliest attempts at quarry- 
ing marbles in New England were those of Philo Tomlinson, who began 
operations at Marbledale, in the town of New Milford, Conn., about 
1800. Other quarries were soon after opened, and in 1830 as many as 
fifteen were in active operation within a distance of 3 miles. The prod- 
uct was sent to all parts of the country. Soon after this date compe- 
tition set in from other localities, particularly from Dover, K. Y., and 
Eutland, Vt., and by 1850 the business had proved so unremunerative 
that the last quarry at Marbledale was abandoned. Marble quarries 
and mills were also put in active operation at West Stockbridge, in 
Massachusetts, as early as 1802 or 1803, and these furnished the marble 
for the city hall in New York City. Work was stopped here in 1856, 
owing to competition of Vermont and Italian marbles. 

*0p, cit, p. 582. t Marble Border of New England, p. 27. 
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Of the many marble quarries in Vermout, those iu East Dorset are 
believed to have been longest worked, Professor Seely stating one Isaac 
XJnderhill began operations here as early as 1785, the product being 
utilized for fire jams, chimney bucks, hearths, and lintels. Other quar- 
ries soon opened, and from 1785 to J 841 nine were in operation at this 
place. The first marble gravestone cvit finished in the State is be- 
lieved to have been the work of Jonas Stewart in 1790. Prior to the 
introduction of Italian and Rutland marble, about 1840, the supply 
of the Dorset stone was not equal to the demand. 

At West Rutland, winch is now the great marble ])roducing center of 
the country, works were first put in successful operation about 1838, 
At the present time not less than fifteen quarries are in operation, af- 
fording employment altogether to about L},000 men. 

The first stone quarried and used in Philadelphia is said to have 
been the micaceous and hornblendic gneiss which occurs in inexhaust- 
ible quantities in the immediate vicinity. This was at first used only 
for foundations and rough construction. The first house built within 
the city limits, if not the first in the State, that built in Letitia court by 
order of William Penn, was constructed on a foundation of this stone 
about the year 1G82. The Old Swedes church, built in 1G98, Independ- 
ence Hall, and numerous other structures iire said to have had similar 
foundations. Later, entire walls were made of this material, tis ia the 
house of John Penn, erected in 1785, and which is still standing. 

The quarrying of marble in Montgomery County, Pa., is said to 
have been commenced by a Mr. Daniel about the time of the Revolution.* 
This stone seems to have immediately become a favorite for trimming 
purposes, and to have been used in Philadelphia to the almost entire 
exclusion of other material until as late as 1840. During this time many 
fine buildings were constructed from it, as will be noted later. 

Sandstone quarrying in the United States doubtless began with the 
itinenmt working of the extensive be<ls of Triassic brownstone in the 
vicinity of Portland, Conn. It is statedt that the first quarry here was 
opened " where the stone originally rose high and hung shelving over 
the liver." The value of the material was early recognized, and it be- 
gan to be utilized for building aud for monuments soon after the settle- 
' raent of Middletown on. the opposite side of the stream. The quarries 
were at this time regarded as common property, and were worked as 
occasion demanded both by people in the immediate vicinity and by 
those living at a distance, who carried oil* the material in scows or boats 
of some sort, nor thought of giving anything as an equivalent. This 
system of free quarrying had assumed such proportions as early as 
1665, that on September 4' of that year the citizens of Middletown 
assembled in town meeting and voted *' that whoever shall dig or raise 
stone at ye rocks on the east side of the river (now Portland) for any 

* First Geol. Survey Penna., Vol. 1. 

t Centennial Address and Historical Sketches of Middletown, Cromwell, Portland, 
Chatham, and Middle Haddam, by D. D. Field, 1853. 
H. Mis. 170, pt. 2 19 
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without the l^wu, tbc said digger shall be noue but au iuhabitaut of 
Middletpwu, aud shall be respousible to ye towuo twelve pence pr. tunn 
for every tuuuof atoues that he or they shall diggfor auy persou whoso- 
ever without the towuc; this mouey to be paid iu wheat -aud pease to 
ye townsmen or their assigus for ye use of ye towue within six montiis 
aft^r the transportation of the said stone."* 

How soon the surface rock was exhausted and it became necessary, ua 
now, to go below the level of the ground for suitable material is not 
stated, but the quarry thus opened was at length disposed of by tho 
town and passed through various hands, among whom the names of 
Shaler & Hall are conspicuous. These parties pursued the business 
vigorously and made a handsome profit. For several years between 
1810 and 1820 some thirty hands were employed for the eight months 
comprising the quarrying season, and from four to six teams. Some 50 
rods south of this quarry another was opened about J 783, and was 
owned by Messrs. Hulburt & Roberts. About 1814 this was purchased 
from the heirs of Aaron Hulburt and deeded to Erastus and Silas 
Brainard, who carried on the business conjointly until the death of the 
latter in 1847. The business is carried on under the name of Brainard 
& Co. to the present time. For some five years after this firm begau 
work, they employed but from seven to ten hands and two yoke of oxen. 
In 1819 a quarry was opened north of the Shaler & Hall quarry by tho 
firm of Patten & Eussell. It was afterwards known as the Russell & 
Hall quarry, and finally in 1841 was united with that of Shaler& Hall, 
the firms combining to form the IVliddlesex Quarry Company. Some ^ears 
later still another opening was made below the Brainard quarry near 
the ferry between Portland and Middletown. This also was known as 
the Shaler & Hall quarry j the original firm by this name having been 
incorporated with the Middlesex Quarry Company. 

The three firms above enumerated cojitinue to monopolize the quarry- 
ing industry at this pla<5e. The quarries extend from a point near the 
ferry northward along the river for some three-fourths of a mile, and 
vary in depth from 50 to 150 feet. Their yield of stone of all grades 
during the time of their operation has been roughly estimated at 
4,300,000 cubic feet. The rate of progress is given as follows : In 1850 
the number of men employed at the three quarries was about 900 ami 
100 yoke of oxen ; thirty vessels being regularly employed to convey the 
quarried material to the markets, each vessel conveying from 75 to 150 
tons and making from twenty to thirty trips each season. Two years 
later the number of workmen regularly employed had increased to 1,200, 
while 200 more were engaged on contract work. The stone, even at 
this date, had found its way to markets as far west as Milwaukee and 
San Francisco. The census returns for 1850 showed the total number 
of men employed to be but 925, with 80 yoke of oxen and 55 liorses and 
mules. The falling off jn numbers may doubtless be considered due to 

*FrecstODe Quarries of Portland, Coaii., by Prof. J. Jolinson, Nat. Mag., 1853, p. 
268. 
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the introduction of machinery and improved methods of working. The 
total prodact of the three quarries for this year was about 781,600 cubic 
feet, valued at not less than $650,000. A fleet of twenty-five vessels of 
various kinds was regularly employed in transporting this material to 
market. 

The quarrying of slate for roofing purposes is an industry of compar- 
atively recent origin in the United States, few of the quarries having 
been operated for a longer period than twenty or thirty years. The 
earliest opened and systematically worked are believed to have been 
those at West Bangor, Pa., which date back to 1835. 

Tbe abundance of slate tombstones in many of our older church-yards, 
however, would seem to prove that for other purposes than roofing 
these stones have been quarried from a much earlier period. It is 
stated, moreover, that as early as 172L a cargo of 20 tons of split slate 
was brought to Boston from Hangman's Island, in Braintree Bay, which 
may have been used in part for roofing purposes ; but the greater ]>art 
of the material for this purpose was imported directly from Wales. It 
is also stated* that slates were quarried at Lancaster, Massachusetts, 
as early as 1750 or 1753, and were in extensive use in Boston soon after 
the close of the Revolution. The old Hancock house on Beacon streel, 
already noted (ante, p. 285), was covered with slate from these quarries, 
as was also the old State House and several other buildings. This 
quarry was worked more or less for fifty years and formed at one lime 
quite an important industry, but which finally became unprofitable, and 
about 1825 or 1830 the works were discontinued, not to bo again started 
till about 1877. 

The first quarry opened in what is now the chief slate-producing re- 
gion of the United States was that of Mr. J. W. Williams, situated 
about a mile northwest of Slatefonl, in Pennsylvania. This dates back 
to the year 1812.t 

The Vermont slate quarries are of still more recent development, work 
not being legun here till 1845, when Hon. Alason Allen began the man- 
ufacture of school slates at Fairhaven.J 

It is interesting to note, in this connection, that duTiug the business 
depression of 1876-'80 almost the entire product of the American quar- 
ries was exported to England, where it sold for even less than the 
Welsh slates, though necessarily at very small profits. The return of 
more prosperous times, however, created a local demand, and the export 
trade has proportionally decreased, though considerable quantities are 
still sent to the West Indies, South America, England, Germany, and 
even l^ew Zealand and Australia. 

At present not far from $3,328,150 are invested in the slate quarries 
of the United States, and the value of the annual product is some 
$1,529,985. 

• Marvin's History of Lancaster, Mass. 
tRep. D. 3, Hocond Geol. of Penna., p. 85. 
t Geol. of Vt., Vol. II, 1861, p. 7^1. 



292 EEPORT ON NATIONAL MUSEUM, 1886. 

B— THE MINERALS OF BUILDING STONES. 

iiocks are mineral aggregates. As a rale the number of minera»l 
8[>ocies coustitutiiig any essential portion of a rock is very small, sel- 
dom exceeding three or four. In common limestone, for instance, the 
only essential constituent is the mineial calcite; granite, on the other 
hand, is almost invariably composed of minerals of at least three inde- 
l>endent species. Upon the character of these minerals and the amount 
of their cohesion is dependent, to a very considerable extent, the suita- 
bility or desirability of any stone for architectural purposes. Micro- 
scopic examination will usually result in increasing the apparent num- 
ber of mineral species, atid it not infrequently happens that those 
l^resent, even in minute quantities, are of great economic importance. 

In the arrangement here adopted rock-forming minerals are divided 
into four classes: (1) Essential; (2) accessory; (3) original; (4) sec- 
ondary. 

(1) The essential minerals are those which form the chief ingredients 
of any rock, and which may be regarded as characteristic of any par- 
ticuhir variety; e. g.^ quartz is an essential constituent of granite; with- 
out the quartz the rock becomes a syenite. 

(2) The accessory minerals are those which, though usually present, 
are of such minor importance that their absence does not materially 
effect the character of the rock; e. g., tnica, hornblende, apatite, or 
magnetite, are nearly always present in granite, yet a rock in which any 
or all of these are lacking may still be classed as a granite. The ac- 
cessory mineral which predominates is called the characterizing acces- 
sory and gives its name to the rock. Thus a biotite granite is one in 
which the accessory mineral biotite prevails. 

(3) The original constituents of a rock are those which formed upon 
iis tlrst consolidation. All the essential constituents are original, but 
all the original constituents are not necessarily essential. Thus, in 
granite, quartz and orthoclase are both original and essential, while 
beryl and sphene, though original, are not essential. 

(4) Secondary constituents are those which result from subsequent 
changes in a rock, changes due usually to the chemical action of per. 
colating water. Such are the calcite, chalcedony, quartz, and zeolite 
deposits which form in the drusy and amygdaloidal cavities of traps 
and other rocks. 

In the following list is included all those minerals which ordinarily 
occurinsuch of our rocks as are used for building or ornamental purposes. 
In the first column are given those which compose any appreciable 
part of the rocks, and any one of which may at times become the prin- 
cipal ingredient or characterizing accessory. The second column con- 
tains those which, if present at all, occur only in small quantities: 
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1. Quartz. 

2. Feldspar. 

Orthoclase. 

Microcline. 

Albite. 

Anorthite. 

Labradorite ^Plagioclase. 

Andesite. 

Oligoclase. 

3. Mica. 

Muscovite. 

Biotite. 

Pblogopite. 

Lepidomelane or Annite. 

4. Ampbibole. 

Treraolite. 
Actinolitc. 
Conimon hornblende. 

5. Pyroxene. 

Malacolite. 

Sahlitc. 

Angite. 

Dial] age. 

Enstatite. 

Hyperstbene. 

6. Olivine. 

7. Epidote. 

8. Elaeolite. 

9. Calcite. 

10. Aragonite. 

11. Dolomite. 
12 Gypsum, 
i:?. Serpentine. 
14: Talc. 

15, Chlorite. 



Carbon. 
Graphite. 



ELEMENTS. 



SULPHIDES. 



Galen ite. 
Sphalerite. 
Pyrito. 
Marcasite. 

CHLORIDES. 

Halite (common salt). 

FLUORIDES. 

Flnorite (fluor-spar). 

OXIDES. 

Trydimite. 

Hematite (specular iron). 

Menaccaiiito (titanic iron). 

Mngnetite (ningnetic iron). 

Chromite (chromic iron). 

Limonitft (hydrous iron oxide). 

Rntile. 

.VNHYDROIM SILICATES. 

Acmite. 

Beryl. 

Daiinlite. 

Garnet. 

Zircon. 

Zoisite. 

Allanite. 

Scapolite. 

Sodalite. 

Tourmaline (sborl). 

Titan ite (sphene). 

HYDROUS SIUCATESh 

Laumontite. 

Natrolite. 

Aualcite. 

Chabazite. 

Stilbite. 

Kaolin. 



Apatite. 



Ankerite. 
Siderite, 



PHOSPHATES. 



CARBONATES. 
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As these are all fully described in the numerous works on mineralogy 
it is not deemed necessary to enter into any elaborate discnssion of their 
properties here, excepting in the case of those few which from their abuu - 
dance, 'or from other causes, have a pronounced effect upon the rocks ia 
which they occur. 

QUARTZ.— ^Chemical composition : Pure silica, SiOs. Hardness, 7.* 

This is one of the commonest minerals of the earth's crust, and is an 
essential constituent of granite, gneiss, mica schist, quartz porphyry, 
liparite, quartzite, and ordinary sandstone, occurring in the form of 
crystals, crystalline grains, and fragments of crystals. It is usually 
easily recognized by its clear, colorless appearance, irregular, glass-like 
fracture, hardness, and entire insolubility in acids. Its hardness is 
such that it scratches glass, and in this respect alone it differs from any 
other of the essential constituents. It is, however, brittle, and hence, 
though the hardest mineral, is by no means the most refractory; stones 
like granite, which are rich in quartz, working more easily than the 
trap rocks, in which it is, as a rule, entirely lacking. 

Although ordinarily one of the most indestructible of minerals, and in- 
fusible in tlie hottest flame of the blow-pipe, yet highly quartzose rocks 
like granite are by no means fire-proof, but scale badly when subjected to 
tlio heat of a burning building. This peculiar susceptibility of the rock 
to heat is thought by some to be due to the microscopic fluidal cavities 
which exist in the quartz, and which are at times exceeding abundant. 

THE FELDSPARS. Hardness, 5 to 7. 

The feldspars are essentially silicates containing alumina together 
with potash, soda, or lime. There are six varieties that are common 
constituents of building stones, viz, orthoclase, microcline, albite, oli- 
goclase, labradorite, and anorthite. Of these, albite, oligoclase, labia- 
dorite, and anorthite are usually indistinguishable from one another by 
the eye alone, especially in fine-grained rocks, and are therefore desig- 
nated by the convenient term plagioclme feldspars or simply plagw- 
clase. Orthoclase is the prevailing feldspar and most important con- 
stituent in granites and gneisses, and is usually accompanied by albite 

*For convenience in determining minerals the "scale of hardness" given below 
has been adopted by mineralogists. By means of it one is enabled to designate the 
comparative hardness of minerals with ease and definiteness. Thus, in saying that 
serpentine has a hardness equal to 4 is meant that it is of the same hardness as the 
mineral fluorite, and can therefore be cut with a knife or other tool, but less readily 
than calcite or marble. 

1. Talc, — Easily scratched by the thumb-nail. 

2. Gypsum. — Can be scratched by the thumb-nail. 

3. Caldte. —Not readily scratched by the thumb-nail, but easily cut with a knife. 

4. Fluorite. — Can bo cut with a knife, but less easily than calcite. 

5. Apatite. — Can be cut with a knife, but only with difficulty. 

6. Orthoclase feldspar. — Can be cut with a knife only with great difficulty and on 
thin edges. 

7. Quartg, — Can not be cat with a knife ; scratches glass. 
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or oligoclase, or frequently niicrocline. Aiiortbite ami labraaorite are 
equally important constitueuts of basic eruptive rocks, such as diabase, 
basalt, aud andesite. 

Tiie physical condition of the feldspar iu a building stone is a matter 
of the greatest importance. In those rocks which withstand the effect 
of the weather through long periods of years without change or disin- 
tegration, the feldspars, if examined with a microscope, will be found 
hard, compact, and fresh, containing but few cavities or impurities. 
On the other hand, the feldspars of many rocks, if thus examined, will 
be found filled with minute cavities and flaws which are often so filled 
with impurities and products of decomposiCion as to be quite opaque 
(Hawes). Such rocks will not for any length of time withstand the 
weather, since infiltrating waters containing minute quantities of car- 
bonic and other acids, aided by heat and frost, can not fail to produce 
the dire result of disintegration. 

The feldspars have also an important influence upon the cutting of a 
stone. The hardness and toughness of many granites and other crys- 
talline siliceous rocks are due, not to the hard and brittle quartz, but 
to the feldspathic constituent, which is quite variable. The soft gran- 
ites consist of the same constituents, but the feldspars are porous and 
therefore offer less resistance to the cutting tool. The feldspars also 
possess a distinct cleavage, that is, they split or cleave in one or two 
directions much more readily than in others. It therefore, sometimes 
happens, especiallj^ in coarse-grained and porphyritic rocks, that it is 
very difficult to gbtain the perfect surface necessary for polishing, since 
little particles of the feldspars are constantly splitting out, leaving 
small cavities or " nicks.'' 

The color of a rock frequently depends largely upon its feldspathic 
constituent. If the feldspar be clear, transparent, and glassy, the light 
enters it and is absorbed, giving to the stone a dark color, as is the 
case with the Quincy granites and many quartz porphyries and dia- 
bases. If the feldspar is soft and porous, the light is reflected from the 
surface and the rock appears white. In all the pink and red granites 
and gneisses the color is due to the pink and red orthoclase they contain.* 
It sometimes happens that the orthoclase and plagioclase — when both 
are present in the same rock — are differently colored, the orthoclase 
being pink or red, while the plagioclase is nearly white. 

THE MICAS. Hardness 2.5 to 3. 

Two kinds of mica occur as prominent constituents of building stones, 
especially the granites and gneisses. 

These are black mica or biotite, and white mica or muscovite. Both 
kinds occur in sm.all shining scales which are sometimes nexagonal iu. 
outline, though more frequently .of quite irregular lonn. 

The composition of the micas is complex, but the black variety is es- 
sentially a silicate of iron, alumina, magnesia, and potash, while the 
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white variety is a silicate of alumina and potash with small amounts of 
iron, soda, msignesia, and water. 

The kind, amount, and disposition of mica in a building stone has a 
very important bearing upon its working and weathering qualities as 
well as general, fitness for architectural purposes. If it occurs in any 
abundance and the folia are arranged in parallel layers the rock splits 
much more readily in a direction parallel to the mica laminae than in 
that at right angles to them. Mica is itself moreover " soft and fissile, 
and hence is an element of weakness." It also receives a polish only 
with diflSculty and which is soon lost upon exposure to the weather. 
Black mica, moreover, owing to its large percentage of iron, is liable to 
succumb to atmospheric agencies.* 

The finest grades of building stone should contain mica only in 
small flakes, and these evenly distributed throughout the mass of the 
rock. 

From the marked contrast in color of the two micas it follows that 
they have a decided influence upon the color of the rock containing 
them. Folia of black mica in any abundance naturally give the rock 
a dark-gray hue, while the white mica, being nearly colorless, has a 
neutral effect. Hence, other things being equal, muscovite granites 
are much lighter in color than those in which biotite is the character- 
izing accessory. 

Other micas common in such stone as are used for building are lepi- 
domelane and phlogopite. The first of these is black in color and 
closely resembles biotite, from which, however, it differs in containing 
smaller proportions of the protoxide of iron and in the folia being opaque 
and inelastic. For all practical purposes this mica is, however, identical 
with biotite, and no distinction has been attempted in the present work. 
Phlogopite is colorless like muscovite, from which it can often be distin- 
guished only with difficulty. It is a common constituent of many lime- 
stones, dolomites, and serpentinous rocks. 

AMPHIBOLE. Hornblende. Hardness, 5 to 6. 

Two principal varieties of this mineral are recognized: (1) The non- 
aluminous, including the white, gray, and pale green, often fibrous 
forms as tremolite, actinolite and asbestus, and (2) the aluminous,which 
includes the dark-green, brown, and black varieties. The aluminous 
variety, common hornblende, is an original and essential constituent of 
diorite, and of many varieties of granite, gneiss, syenite, schist, ande- 
site and trachyte, and is also present as a secondary constituent in 
many rocks, resulting from the molecular alteration of the augite. The 

* Dr. P. Schweitzer while studying the superficial decomposition of the gneiss of New 
York Island, discovered that the black mica, after getting first coated with a brown 
film of oxide of iron, "rapidly disintegrated and disappeared," while the white 
mica possessing greater powers of endurance remains fresh and intact.— Chem. News, 
IV, 1874, p. 444. 

The same phenomena may be noticed in the mica schists about Washington, D. C. 
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nou-aluininous varieties occur in gneiss, crystalline limestone, and other 
metamorphic rocks. 

The hornblende in such rocks as are used for building purposes can 
be readily recognized by its dark-green or almost black color and the 
compactness and tenacity of its crystals which are not easily separable 
into thin leaves or folia asjs black mica, with which it might otherwise 
be confounded. Hornblende acquires readily a good and lasting polish 
and as the mineral itself is strong and durable, its presence in a rock 
is thought to be preferable to that of mica. 

THE PTROXENES, Hardness, 5 to 6. 

Two principal varieties of this mineral are recognized, as with the am- 
phiboles, (1) the non aluminous, including the light-colored varieties 
malacolite, sahlite, and diallage, and (2) the aluminous, including the 
dark variety, augite. 

The lighter-colored non-aluminous varieties, malacolite and sahlite, 
are common in mica and hornblendic schists, gneiss, and granite, though 
seldom in sufficient abundance to be noticeable to the naked eye. The 
foliated variety, diallage, is an essential constituent of the rock gabbro, 
and is also common in serpentine. The darker-colored aluminous vari- 
ety, augite, is an essential constituent of diabase and basalt, and also 
occurs in many syenites, andesites, and other eruptive rocks. 

In such rocks as are used for building purposes the pyroxene can not 
usually be distinguished by the unaided eye from hornblende. With 
the exception of the Quincy granites and the New Castle, Del., gneisses, 
pyroxenes do not occur in any of our granitic rocks now quarried, but 
in the diabases and basalts the augite is a very important constituent. 
It is usually a compact and tough yellowish-green or nearly black min- 
eral, and, like hornblende, readily acquires a good and lasting poli>h. 
The pyroxene of the Quincy granite, however, proves an exceptionally 
brittle variety, and the continual breaking away of little pieces during 
the process of dressing the stone makes the production of a perfectly 
smooth surface a matter of great difficulty. 

C A.I1CITE. Calc-spar. — Composition : Calcium carbonate, CaCOa = carbon dioxide, 
44 per cent. ; lime, 56 per cent. Hardness, 3. 

This is an original constituent of many rocks, such as limestone, 
ophiolite, and calcareous shale, and is the essential constituent of most 
marbles, of stalactites, travertine, and calc-sinter. It also occurs as a 
secondary constituent resulting from the decomposition of other min- 
erals, filling wholly, or in part, cavities in rocks of all ages, such as 
granite, gneiss, syenite, diabase, diorite, liparite, trachyte, andesite, and 
basalt. 

Calcite when pure is white in color, and soft enough to be cut with 
a knife. It can be readily distinguished from other minerals (excepting 
aragonite) by its brisk effervescence when treated with a dilute acid. 
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JLRAOONITE. — Composition : Same as calcite. Hardness, 3.5 to 4. 

This mineral has the same chemical composition as calcite, bat differs 
ill its crystalline form and specific gravity. It sometimes occurs iu de- 
]>osits of sufficient extent to be quarried as' marble. The beaatiStA 
•'onyx marble" of San Luis Obispo is nearly pure au^siiiiile. 

DOLOBUTE. —CompoMeioii ; (CaMg) CQ»= ratffini nwbmiate, 54.35 per cent.; mag' 
iicsium carbonate, 4&u65 per mmA. HMdness, 3.2 to 4. 
TkiM fluafiral domly resembles calcite, but can be readily distin^ 
guished from the same by its greater hardness and from its being acted 
upon but little, if at all, by a dilute acid. Like calcite, it frequently 
occurs in compact crystalline massive forms, and is quarried for build^ 
ing material or for making lime. Many of our marbles are dolomites, 
as for instance those of Cockeysville, Md., and Pleasantville, N". Y. 

OTPSUM. Calcium Sulphate.— CompoMfton; CaS04 + 2aq = salphar trioxide, 
4G.5 per cent. ; lin:e, 32.C per cent. ; water, 20.9 per cent. Hardens?, 2. 

Gypsum rarely occurs in crystalline rocks, but forms extensive beds 
among stratified rocks such as limestones and beds of clay. The fine 
translucent variety is used for ornamental purposes, and is known as 
alabaster. It is soft enough to be readily cut with a knife or scratched 
with the thumb-nail, and it is not at all acted on by acids. It is thero- 
fore readily distinguished from calcite, which it somewhat resembles. 

Q^HPIIJXTINTI.— Composition: A hydrous silicate of magnesia, MgaSigOr+^aq = 
silica, 43.48 per cent. ; magnesia, 43.48 per cent.; water, 13.04 per cent. Hard- 
ness, 4. 

This mineral occurs mixed with calcite or dolomite, forming the so- 
called verdantique marble or ophiolite. As a secondary product it is 
sometimes found resulting from the alteration of olivine and other mag- 
nesiau minerals in various eruptive rocks, such as basalt, diabase, dun- 
ite, and Iherzolitc. It often occurs in extensive deposits, usually mixed 
with more or less chromite, magnetite, enstatite, or similar minerals, and 
is of value as a building or ornamental stone, as will be noticed later. 

Serpentine can usually be recognized from its green or yellowish color, 
slightly soapy feeling, lack of cleavage, and softness, it being readily 
cut with a knife. It is, however, not so soft as talc, with which it might 
l)0S8ibly be confounded by any but a mineralogist. 

TALC. Steatite. — Composition: A hydrous silicate of magnesia = silica, 63.49 per 
cent. ; magnesia, 31.75 per cent. ; water, 4.76 per cent. Hardness, 1. 

This is a common mineral, occurring as an essential constituent of 
talc schist or as an alteration product, replacing hornblende, angite, 
mica, and other magnesian minerals. The common form is that of 
small, greenish, inelastic scales. It often occurs massive, and is known 
by the name of soapstone, and is used extensively in stoves and fur- 
naces. The finely granular erypto crystalline variety is known as French 
chalk] used by tailors and others. In its common form this mineral 
might be mistaken for a mica, but for its soapy feeling and softness, 
which is such that it can be readily scr«itGhed by the thumbnail. 
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OLIVINE. Chrysolite. Petidot,-- Composition : Silicate of lime aud magnesia. 
HardnesSf G to 7. 

Olivine is an essential constituent of basalt, dimite, lunbai^te, IIk r- 
voUl^', aud picrite, ami is a prominent ingredient of many lavas, diabases, 
gabbros, and otber igneous rocks, where it occurs in the form of rounded 
blebs of a bottle-green color. It also occurs occasionally in metamor- 
phic rocks and is a constituent of many meteorites. Olivine is subject 
to extensive alteration, becoming cliangedinto serpentine. Many beds 
of serpentine result entirely from the alteration of olivine-beaiii^TOcikK. 

GARNET. — Composition: Variable; esseutiallj' a silicate of alumina, lime, iron, or 
magnesia. HardnesSy 6.6 to 7.5. 

This mineral is an abundant accessory in mica schist, gneiss, granite, 
crystalline limestone, and occasionally in serpentine, volcanic tuff, and 
lava. 

The presence of garnets in stones designed for finely finished work is 
always detrimental, since, owing to their brittleness and hardness, they 
breAk away from the stone in the process of dressing and render the 
production of smooth surfaces a matter of diflBculty. Those garnets 
which arc found in such stone as are used for building are nearly always 
of a red color and rounded form. 

'EiPTDOTB.— Composition : Silica, 37.83 per cent. ; alumina, 22.63 per cent. ; iron 
oxides, 15.98 per cent. ; lime, 23.27 per cent. ; water 2.05 per cent. Hardness, 6 
to 7. 

This mineral is a common constituent of many granites, gneisses, and 
schists, especially the homblendic varieties. It is also found as a sec- 
ondary constituent in the amygdaloidal cavities of many trap rocks, and 
is readily recognizable from its green color. Although a common con- 
stituent in small proportions of many rocks, those ca^es in which it is 
Kuflficiently abundant to give them a specific character are extremely 
rare. Certain of the New Hampshire and Massachusetts granites con- 
tain it in such quantities as to be recognizable as greenish specks on 
a polished surface, as does also the melaphyr quarried at Brighton, in the 
latter State. 

CHLORITE. Virldite.— lfardne««, 2 to 3. 

Under the general name chlorite are included several minerals occur- 
ring in fibers and folia, closely resembling the micas, from which they 
differ in their large percentage of water, and in their folia being inelas- 
tic. The three principal varieties recognized are ripidolite, penninite, 
and prochlorite, any one of which may occnr as the essential constitu- 
ent of a chlorite schist. Chlorite as a secondary product often results 
from and entirely replaces the pyroxene, hornblende, or mica in rocks 
of various kinds, and also occurs filling wholly or in part the amygda- 
loidal cavities^of trap rocks. In this form it is frequently visible only 
with the microscope, and owing to the diflBculties in the way of an exact 
determination of its mineral species is called viriditey from the Latin 
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viridisj green, this being its usual color. The characteristic greenness 
which gave the name greenstone to the diorites and diabases is dae in 
large part to the secondary chlorite contained by them. 

IRON PYRITES. — Composition: Iron disnlphlde, FeSa = sulphur, 53.3 per cent.; 
iron, 46.7 per cent. Eardnessj 6 to 6.5. 

A very common accessory in rocks of all kinds and all ages, usually 
occurring in small cubes or irregular masses of a brassy yellow color. 

It may be set down as a rule that rocks containing this mineral should 
not be used for ornamental work that is to be exposed to the weather, 
since it is very liable to oxidation in time, staining the stone and per- 
haps causing the more serious result of disintegration. This form of 
the iron disulphide is, however, less objectionable than that known as 
mareasite or the gray iron pyrites. 

For some unexplained reason this form of the mineral decomposes 
even more readily than the pyrite, and hence its presence is always to 
be avoided in all rocks where permanency of color or durability is de- 
sired. 

A microscopic study of pyrite-bearing rocks has shown that there 
are many important considerations bearing upon the weathering prop, 
eities of this mineral. Thus it is found, as in many of the Ohio linje- 
stones and dolomites, occuring not only in well defined cubes of a brassy 
yellow color, but also in an amorphous granular condition in a very 
fine state of subdivision which appears almost black und^r the micro- 
scope. Experience has shown that in the latter form it is much more 
liable to oxidation than when in cubes, and hence we see the necessity 
of a microscopic examination of a stone as one of the guides to its prob- 
able weathering qualities. In this finely amorphous condition the pyrite 
is stated by Hawes to hfive an important effect upon the color of the 
stone. Thus the Springfield and Covington (Ohio) dolomites present 
in different layers two well defined colors — a blue and a yellow. An 
CAaminatiou with the microscope shows that they differ only in tiiat 
the blue variety contains the pyrite in the finely disseminated unoxi- 
dized state, while in the yellow it has become changed into the hydrous 
oxide. This change having taken place while the stone lies in the 
quarry, is unaccompanied by results of a serious nature, unless the uni- 
form change in color be so considered. Had the change taken place in 
the quarried stone after being laid in the walls of a building, the results 
would in all probability have proved more undesirable. Pyrite when 
imbedded firmly in rocks of a close, compact nature is less liable to oxi- 
dation than when contained in one of a loose and porous texture. In 
the magnesian Jimestonesof Dayton, Ohio, the microscope reveals many 
minute cubes of pyrite which are imbedded so firmly in its mass as to 
be not at all deleterious, since beyond the reach of atmospheric agencies. 
In many close-textured rocks, as the slates, pyrite is proverbially long- 
lived, and hence as a rule we can only regard it v^lth suspicion, as an 
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iDgredient whose presence can result ia little that is good and perhaps 
a great deal that is bad. It should be noted that pyrite on decompoS- 
iug, may give rise to sulphates and perhaps to free sulphuric acid, 
which in. themselves aid in the work of disintegration. 

"In limestones or dolomites tbe presence of iron pyrites operates dis- 
astrously; for, if magnesia be present, the sulphuric acid from the 
decomposing iron pyrites produces a soluble efflorescent salt, which 
exudes to the surface and forms white patches, which are alternately 
washed off* and replaced, but leaving a whitened surface probably 
from tlie presence of sulphate of lime. If the limestone be entirely 
calcareous, the salt formed (a sulphate of lime) is insoluble, and 
therefore produces less obvious results. In some cases, however, the 
lime of which the mortar or cement is made may contain magnesia, 
and the decomposition of the iron pyrites in t^fe adjacent stone pro 
duces an efflorescent salt which exudes from the joints. This con 
dition is not unfrequently observed in buildings constructed of tlie 
blue&tone of the Hudson River group. As an example, we may notice 
the efflorescent patches proceeding from some of the joints between 
the stones of St. Peter's Church, on State street, in Albany.''* 

MAGNETITE. Magnetic Iron Ore. — Composition : FeO+FcaOa = iron sesquioxide, 
68.97 percent. ; iron protoxide, 31.03 per cent. Hardness, 5.5 to 6.5. 

This occurs as an original constituent in many schists and granites; 
in the latter usually in minute crystals visible only with the microscope. 
It is almost invariably present in igneous rocks such as diorite, diabase, 
and basalt. When present in considerable quantities it sometimes 
becomes converted entirely into the sesquioxide of iron through taking 
oxygen from the the atmosphere. It then stains the rock a rusty red 
color, as is observable in many diabases. 

HEMATITE. Specular Iron Ore.— Chemical composition : Atihydrons sesquioxide 
of iron, Fe203,= iron, 70.9 per cent. ; oxygen, 30.20 per cent. 

This mineral occurs in varying proportions in rocks of all ages. In 
granite it usually occurs as minute scales of a blood-red color. In the 
amorphous form it often forms the cementing material of sandstones, 
when it imparts to them a red or reddish-brown color. This form of iron 
oxide is, however, less common as a cementing substance than the 
hydrous sesqnioxides iurgitesmd limonite, which are the forms occurring 
in the Triassic sandstones of the eastern (Jnited States.t 

* Hall'. Report on Building Stone, p. 50. The white efflorescence eo frequently 
seen on stone and brick buildings, seems, according to good authorities, to be, in 
most cases, due to the mortar in which the stone is laid, and is not an inherent qual- 
ity of the stone itself. The subject is, therefore, not more fully dwelt lipon in the 
present work. 

t Julien, Proc A. A. A. S., 1878. 
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C— PHYSICAL AND CHEMICAL PROPEKTIES OF BOCKS. 

A little space may be well devoted here to a consideration of those 
properties of rocks which can be grouped under the heads of density? 
hardness, and structure, together with notes on their color and chemical 
composition. 

(1) DENSITY AND HARDNESS. 

Density. — This is an important property, since upon it are dependent 
to a large extent the weight per cubic foot, the strength, and the absorp- 
tive powers of the stone. Among rocks of the same mineral composi- 
tion, those which are the densest will be found heaviest, least absorptive, 
and usually the strongest. 

. To ascertain the weight of a rock it is customary to compare its 
weight with that of an equal bulk of distilled water, in other words to 
ascertain its specific gravity. The specific gravity multipled by G2,5 
pounds (the weight of a cubic foot of water) will thus give the weight 
per cubic foot of stone. The weights given in the ta'bles have been thus 
computed. (See p. 494.) 

Hardness, — The apparent hardness of a rock is dependent upon (I) the 
hardness of its component minerals and (2) their state of aggregation. 
However hard the minerals of a rock may be, it appears soft and works 
readily if the particles adhere with slight tenacity. Many of the softest 
sandstones are composed of the hard mineral quartz, but the grains fall 
apart so readily that the stone is as a whole soft. (See under State of 
Aggregation.) 

(2) STRUCTURE. 

Under this head are considered those characters of rocks which are 
dependent upon the form, size, and arrangement of their component 
minerals. 

All rocks may be classified sufficiently close for present purposes 
under one of the three heads (1) crystalline, (2) vitreous or glassy, and 
(3) fragmeutal. Of the first, granite and crystalline limestone may be 
"considered as types; of the second,.obsidian and pitchstone, au<l of the 
third, sandstone. Many structural properties are common to all, others 
are confined to rocks of a single type. Accordingly as the structure is 
or is not readily recognizable by the unaidea eye, we have: 

(1) Macroscopic strtwture, or structure which is aistinguishable in the 
hand specimen and without the aid of a microscope. — Under this head are 
comprehended structures designated by such names as granular, mass- 
ivCj stratified, foliated, porphyritic, concretionary, etc.; terms whose 
precise meaning is given in the glossary, and which, with perhaps one 
or two exceptions, need not be further considered here ; and 

(2) Microscopic scructures. — Many rocks are so fine grained and com* 
pact that nothing of their mineral nature or structure can be learned 
from study with the eye alone, and recourse must bo had to the micro- 
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Plate II. 




Showing the Microscopic Structure of Rocks. 
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8CoiM?» Iq such cases it is customary among lithologists to grind a small 
chip of the rock so thin as to be^ transparent, and then, when properly 
mounted in Canada balsam, to submit it to microscopic study. By this 
method many important points of structure and composition are brouglit 
out that would otherwise be unattainable. The physical condition of 
the minerals of a rock, their freedom from decomposition, and methods 
of arrangement can often only be ascertained by this method. By it 
the presence of many minute and perhaps important ingredients is 
made known whose presence would otherwise be unsuspected. This 
8uliji.»ct is further treated under the head of Rock-forming minerals aii<4 
the descrii)tions of the various kinds of rocks. 

In Fig. 1 of n. II is shown the structure of the muscovito biotilc 
granite of Hallowell, Me., drawn as are the other figures on this plato 
from thin sections and under a magnifying power of about twenty-ftvo 
diameters. This is a granite of quite complex structure, consisting of 
(1) orthoclase, (2) microcliue, (3) plagioclase, (4) quartz, (5) black mica, 
or biotit«, and {(>) white mica or muscovite. There are also little needles 
of apatite, scattering grains of magnetite, and occasionally small gar- 
nets present, which, however, do not show in the figure. The quartz, 
i^oreover, is pierced in every direction by minute hair-like crystals 
which are supposed to be rutile. The structure, as in all granites and 
gneisses, is crystalline throughout, as in the marbles (Fig. 3) and diabase 
(Fig. 4). The crystals are, however, very imperfect in outline, owing to 
mutual interference in process of formation. Although the rock con- 
tains a very large proportion of the hard minerals quartz and feldspar, 
these do not interlock so thoroughly as do the augite and feldspars in 
the diabase. As, moreover, quartz is a brittle substance, these rocks 
worR much more readily and will crush under less pressure than those 
of which Fig. 4 is a type. 

In Fig. 2 of tfte same plate is shown the structure of an oolitic lime- 
stone from Princeton, in Caldwell County, Kentucky. It will be noticed 
that the first step in the formation of this stone was the deposition of 
concentric coating of lime about a nucleus which is sometimes nearly 
round, but more frequently quite angular and irregular. After the 
concretions were completed there were formed in all cases about each 
one narrow zones of minute radiating crystals of clear, colorless cal- 
cite; then the larger crystals formed in the interstices. An examina- 
tion of the gectioii in polarized light shows that while the concenlric 
portions are nearly always amorphous the nuclei (and always the in- 
terstitial matter) is frequently crystalline. The nuclei are composed in 
some oases of single fragments or, again, of a group of fragments. Cer- 
tain of the oolites present no distinct concentric structure, but ai)pear 
as mere rounded masses merging gradually into the crystalline interstitial 
portions. On the application of acetic acid to an uncovered slide of this 
rock a brisk eflfervescence at once set in, which, when the slide wasagain 
placed on the stage of the microscope, was seen not to arise from all 
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portious of the slide alike, but to be confined almost exclosively to the 
outer non-crystalline portions of the oolites, so that in time these almost 
completely disappeared, leaving the crystalline nuclei and cementing 
material till the very last. Some of the outlines thus left are peculiarly 
deceptive, having almost the appearance of a cross-section of coral or a 
crinoid stem. This structure is common, so far as I liave observed, to 
all the oolitic limestones of both Kentucky and Indiana. In the weath- 
ering of these stones then we would have produced an eff'ect i)recisely 
the opposite of that produced in fragmental siliceous rocks. In the 
latter case the cement is removed and the grains themselves are but 
slightly acted upon; in the former, the grains themselves disappear 
and the cementing material remains. 

It should be remarked, however, that wo have as yet no proof that 
the action of an acid atmosphere on one of these oolites would proceed 
with other than extreme slowness. In fact, their compactness, freedom 
from cleavage, fractures, and flaws would seem to indicate iust the con- 
trary. Further investigations on this poin t are necessary before one can 
spc'ik definitely. 

The microscopic structure of ordinary white crystalline limestone is 
shown in Fig. 3, drawn from a magnified section of a West Rutland 
marble. The entire mass of the rock, it will be observed, is made up 
of small calcite crystals of quite uniform size closely locked together, 
and with no appreciable interspaces. The dark stripes across the crys- 
tals are caused by twin lamellae and cleavage lines. All traces of its 
fossil origin, if such it had, have been obliterated by metamorphism. 

Fig. 4 is that of a diabase from Weehawkeii, N. J. The elongated, 
nearly colorless crystals, shaded with long parallel lines, are a plagio- 
clase feldspar, the very irregular ones augite, while the perfectly black 
and opaque are magnetite. The figure is, however, given to show the 
structure rather tiian the mineral composition of thef rock. It will be 
noticed that every portion of available space is occupied, there being 
no residual spaces to be filled by cement, as in the sandstone; also that 
the feldspars and augites so closely interlock that they can not be forced 
apart without breaking. As both of these minerals are quite tough 
and hard, the great strength, durability, and hard-working qualities of 
the rock can readily be understood, although the constituents them- 
selves are not harder than those that go to make up some of the most 
friable sandstones. 

As showing the differences in structure and composition of the sand- 
stones, Figs. 5 and 6 are given, drawn from thin sections of the brown 
Triassic stone from Portland, Conn., and a reddish Potsdam stone from 
quarries in the town of Potsdam, K Y. In the first mentioned, Fig. 6, 
the stone, it will be noticed, is com posed of (1) clear, angular grains of 
quartz, (2) clouded grains of orthoclase and plagioclase, the latter being 
recognized by its parallel banding, and numerous irregular and con- 
torted shreds of black and white mica. These are all crowded into a 
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loosely compacted mass and the iuterstices filled by a cement composed 
of an amorphous mixture of iron oxides, carbonate of lime, and clayey 
matter. These are represented in black in the figure. It will be ob- 
served that only the quarUes and a few of the feldspars are in a fresh and 
iindecamposed condition, nearly all of the latter being ba\lly kaolinized. 
The Potsdam stone (Fig. 5) shows, however, a markedly different struct- 
ure. Here the granules are wholly of quartz, and very much rouuded 
in form. No feldspars, mica, or other minerals are present. The orig- 
inal rounded outline of the quartz granule is shown by the dotted 
lines and deei)ly shaded portions, while every portion of the interstices 
is occupied by a clear, colorless, siliceous cement binding the rock into 
a hard, compact, and impervious quartzite almost absolutely unaffected 
by chemical and atmospheric agencies.* 

The cause of the wide variation in relative durability of stones of 
these two types becomes now at once apparent. In the first case the 
abundant amorphous cement is not only slightly soluble, and liable to 
partial removal by the water from rains, but it also facilitates the 
absorption of a proportionally large amount of moisture. On being 
subjected to repeated freezing and thawing while in this saturated 
condition, the grains gradually become loosened and the characteristic 
scaling results. Stones of the Potsdam type, on the other hand, are 
practically non-absorptive and insoluble, and are susceptible to no other 
natural influences than the constant expansion and contraction caused 
by changes in temperature. They are consequently vastly more dura- 
ble. Unfortunately they are also much harder, and hence can be 
utilized only at greatly increased expense. 

(3) STATE OF AGGREGATION. 

This is one of the most important properties of building-stone, since 
is dependent upon it very largely the hardness or softness of a rock 
and its consequent working qualities. Many rocks composed of hard 

•This rock shows to beautiful advantage the secondary enlargement of quartz 
granules by deposition of interstitial silica having the same crystallographic orien- 
tation as the granules themselves, a peculiarity first noted by the Swedish geologist 
Tornebohm, later by Sorby (Quar. Joor. Geo]. Soc, 1880, p. 58), and since described 
in great detail in American rocks by Irving and Van Hise, (Am. Jour, of Sci., June, 
1883 ; also Bull. No. 8, U. S. Geol. Survey). I may say further here that the red and 
brown colors of our Triassic sandstones seem to be due not merely to the thin pelli- 
cle of iron oxides with which each granule is surrounded, but the feldspathic grains — 
often badly decomposed— are stained throughout by the same material, and which 
also occurs mixed with clayey, calcareous and silicious matter forming the cement. 
This is never the case, so far as I have observed, in the Potsdam stones, in which the 
oxide occurs only as a thin coating around each grannie, as shown by the shaded por- 
tions in Fig 5. My own experience, also, is to the effect that the fragments, of which 
the Triassic stones are composed, are much less rounded by attrition than seems 
ordinarily supposed, or as they are represented when figured. Fig. 4 is very typicial 
of the Portland stone, but it does not in the least resemble that given in Fig. 6, 
Plate XII, Lith. & Miu. of New Hampshire. Naturally, however, samples selected 
firom different beds, or from different loo^Utieis, will be foand to vary greatly, 

H, Mis. 170, pt 2 20 
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materials work readily because tbeir grains are but loosely coherent, while 
others of softer materials are quite tough and difficult to work owin^ 
to the tenacity with which their particles adhere to one another. Ob- 
viously a stone in which the grains adhere closely and strongly one to 
another will be less absorbent and more durable under pressure than 
one which is loose textured and friable. A rock is called jlinty when 
fine grained and closely compacted like flint; earthy when partially de- 
composed into earth or loam; friable when it falls easily into jjowder 
or crumbles readily under the tool. Upon the state of aggregation and 
the fineness of the grain is dependent very largely the kind of fracture 
possessed by a rock. Finegrained, compact rocks like flint, obsidian, 
and some limestones, break with concave and convex shell like surfaces, 
formin<i a conchoidal fracture ; such stone are called plucky by the work- 
men and they are often quite difficult to dress on this account. Others 
break with a rough and jagged surface called ha^ckly or splintery. When 
as in free- working sandstone and granite the broken surlace is quite 
straight and free from inequalities they are referred to as having a 
straight or right fracture. 

(4) RUT AND GRAIN. 

The rift of a rock is the direction parallel to its foliation or bedding 
and along which it can usually be relied upon to split with greatest 
ease. It is best represented in mica schist, gneiss, and other rocks of 
sedimentary origin. It is a property, however, com mon to massive rocks, 
though usually much less pronounced. The grain is always in a direc- 
tion at right angles with the rift. 

These are two most important qualities in any stone that it is desired 
to work into blocks of any regularity of shape. Without them the 
production of rough blocks for street paving or for finely finished work 
would be possible only with greatly increased expense, and only the 
very softest stones could be worked with any degree of economy. 
With them the hardest rocks are sometimes most readily worked. Tbus 
the Sioux Falls (Dak.) quartzite, one of the hardest known rocks, is as 
readily broken out into square blocks for paving as a granite or soft 
sandstone. 

(5) COLOR. 

The color of a stone is as a rule dependent more upon its chemical 
than its physical properties. As will be noted, however, the color of 
the granites and similar rocks is sometimes varied in shades of light 
and dark accordingly as the feldspar are clear and glassy and absorb 
the light or white and opaque and reflect it. The chief coloring matter in 
rocks is iron, which exists either in chemical combination with the vari- 
ous minerals or in some of its simpler compounds such as the sulphide, 
carbonate, or oxide disseminated in minute particles throughout the mass 
of the rock. The oxides of iron impart a brownish or reddish hue, the 
carbonate or sulphide a bluish or gray. A very light or nearly wHt^ 
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color denotes the absence of iron in any of its forms. On the condition 
of the iron is dependent also the permanency of color. Either the sul- 
phide, carbonate or other protoxide compounds, are liable to oxidation, 
and hence stones containing it in these forms fade or turn yellowish and 
st:iin on exposure. The sesquioxide on the other hand can undergo no 
further oxidation, and hence the color caused by it is the most durable. 
Hence, as a rule, the decidedly red colors may be considered most per- 
manent. 

The blue and black colors of marbles and limestones are due largely 
to carbonaceous matter. 

The effects of the various mineral constituents in varying the shades 
of colors are mentioned in the chapter on rock-forming minerals and in 
the descriptions of the different kinds of stones. Great care and judg- 
ment is needed in the selection of proper colors in building. Heavy 
rock-faced walls of dull brown sandstone, dark gneiss, or diabase al- 
ways impart an appearance of gloom, while warm, bright colors are 
cheering and pleasing to the eye. The late Architect Richardson, with- 
out doubt, owed a considerable share of his success to his power of se- 
lecting for any particular piece of work stone of eiuch color as to be 
most effective and harmonious in the finished structure. 

(6) THE CHEMICAL CHARACTERS OF ROCKS. 

This naturally varies with the mineral composition and their ever- 
varying proportions. ^Nevertheless, it is possible to obtain general aver- 
ages from which the stones of each particular kind will not be found to 
vary widely. It is customary to consider rocks which, like granite, are. 
rich in silica as dddiCj while those in which, as in basalt, the average 
percentage falls below fifty are called basic. Various descriptive ad- 
jectives are applied to the names of rocks according as they vary in 
composition. Calcareous rocks consist principally of lime, or contain 
an appreciable amount; argillaceous contain clay, which can usually be 
recognized by its odor when breathed upon; siliceous contain some 
form of silica; ferruginous, iron in the form of oxide; carbonaceous, more 
or less carbon ; bituminous contain bitumen, which can often be detected 
by the odor of petroleum given off when the rock is freshly broken. 
Calcareous rocks can always be detected fro m their effervescing when 
treated with a dilute acid. The chemical composition of a stone is often 
a guide to its suitability for structural purposes. Those containing 
much lime are more liable to be unfavorably affected by the acid gases 
of cities, and the various forms of iron present are of importance both 
regarding the weathering properties of the etones and their colors, as 
will be noticed later under special cases. A table of rock compositions 
is to be found near the close of this volume. 
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D.— ROOK CLASSIFICATION. 

The rocks now in use for constructive purposes may be classified saf- 
ficiently close for present purposes under the following heads i 



A.— CRYSTALLiNK AND VlTREOUS. 

I. — SimpU Bocks, 

1) Stlfoates : 

(a) Talc (inclading Steatite and 

Soapstone). 
(&) Serpentine. (In part.) 

(2) Salpbatoa: 

(a) Qypsam (inclading Alabaster 
and Satin Spar). 

(3) Car]K>nateB: 

(a) Limestone and Dolomites. 

II. — Comjwun d Bocks, 

(1) Massive, with Qnartz and Orthoclase; 
acidic: 
(a) Granites and Granite Porphy- 
ries. 
{h) Quartz Porphyries, 
(c) Liparites. 
(SI) Massive, without Quartz : 

(a) Syenite, 

(b) Quartz-free Orthoclase Porphy- 

ries. 

(c) Trachytes and Phonolites. 



(3) Plagioclase rocks ; basic : 

(a) Diorites and Diorite Porphy- 

rites. 

(b) Diabases, Gabbros, Melaphyres, 

and Basalts, 
(o) The Andesites : 

(4) Rocks witbout feldspars : 

(a) Tho Peridotites. (Serpentines 
in part.) 

(5) Schistose or foliated rocks: 

(a) Gneiss (included here with the 

Granites). 
(6) The Schists. 

B. —Fragment AL. 

(a) The Psammite6,inclading Sand- 
stone^ Conglomerate, Brec- 
• cia, and Graywacke. 

ib) Pelites including Clayslates 
and Pipe-clay. 

(c) Volcanic fragmental rocks, 
. Tuffs. 

(d) Fragmental rocks of organic 

origin (included here under 
the head of Limestones). 



The order in which the rocks are mentioned above will be adhered to 
in the descriptions given in the following pages. For the benefit of 
those not familiar with the order of succession of the various rock for- 
mations in the earth's crust, the following table is also given : 
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B.— GEOLOGICAL RECORD; 



OR 



OBDEB OF SUOOESSION OF THE BOOKS OOMPOSINO THES EABTH'S 

OBUST. 
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F.— METHODS OP QUA KEYING AND DRESSING. 
(1) JOINTS IN ROCKS AND THEIR UTILITY IN QUARRYING. 

All rocks, whatever their origio, are traversed by one or more systems 
of nataral seams or cracks, called joints. These vary greatly, accord- 
ing to the nature of the rock in which they occur, sometimes being so 
fine as to be almost imperceptible, or again perfectly distinct and capable 
of being traced for many yards, or even miles. In stratified rocks (lime- 
stones, sandstones, schists, etc.), according to Professor Geikie, the 
joints, " as a rule," run perpendicular, or approximately so, to the planes 
of bedding, and descend vertically at not very unequal distances, so that 
the portions of the rock between them, when seen from a distance, ap- 
pear like so many wall-like masses. An important feature of these 
joints, as mentioned by this authority, is the direction in which they 
intersect each other. In general they have two dominant trends, one 
coincident on the whole with the direction in which the strata are in- 
clined from the horizon, and the other running transversely at a 
right angle, or nearly so. The first are called "dip joints'' or "end 
joints" by the quarrymen, since they run with the dip or inclination of 
the rock, whRe the last are called " strike joints," since they conform in 
direction to the strike of the rock. These last are also called " back 
joints." 

In ma^^sive rocks like granite and diabase, joints, though prevalent, 
have not the same regularity of arrangement as in the stratified forma- 
tions ; nevertheless, most rocks of this cla«s are traversed by two in- 
tersecting sets, whereby the rock is divided into long, quadrangular, 
rhomboidal, or even polygonal masses. Frequently, also, there exists 
a third series of joints running in an approximately horizontal direction, 
or corresponding more nearly with the bedding in stratified rocks. 
These are called by quarrymen " bottom joints," since they form the 
bottom or floor of the quarry. In some instances, as at the Hallowell 
(Maine) granite quarries, these bottom joints are so pronounced that no 
artificial means are required to start the rock from its bed after being 
freed at the sides and ends. 

The cause of these joints has never been fully and satisfactorily ex- 
plained. By some they are supposed to be due to contraction caused 
by cooling, and by others it is supposed that they are simply fractures 
produced by earthquakes. Obviously, the matter can not be discussed 
here, and the reader is referred to the various text-books on geology. 
But whatever may have been their origin, their presence is a matter 
of great importance to quarrymen, and, indeed, the art of quarrying has 
been well stated by Professor Geikie to consist in taking advantage of 
these natural planes of division. By their aid large quadrangular blocks 
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can bo wedged off which would be shattered if exposed to the risk of 
blasting.* 

(2) GRANITE QUARRYING. 

The methods of quarrying naturally vary with tbe kind and quality 
of the material to be extracted. In all the object aimed at is to obtain 
the largest and best shaped blocks with the least outlay of time and 
money, and this, too, so far as possible, without the aid of explosives of 
any kind, since the sudden jar thus produced is extremely liable to de- 
velop incipient fractures and so shatter as to ruin valuable material. 

In quarrying granite there is less to fear from the use of explosives 
than in either sandstone or marble, while, at the same time, the greater 
hardness of the stone renders the quarrying of it by other means a mat- 
ter of considerable diflSculty and expense. 

In the leading quarries of Maine and. Massachusetts no machinery is 
used other than the steam drill and hoisting apparatus. By means of 
the drills a lewis t hole or a series of lewis holes is put down at proper ^ 
intervals to a depth dependent upon the thickness of the sheets. These 
are then charged, not too heavily, and fired simultaneously. In the 
Hallowell quarries, where the sheets of granite are entirely free from 
one another, this is all that is necessary to loosen the blocks from the 
quarry, and they are then broken up with wedges, in many quarries, 
however, where the sheets are thicker or the bottom joints less dis- 
tinct, it is necessary to drill a series of horizontal holes along the line 
where it is wished to break the rock from the bed and then complete 
the process with wedges. 

(3) MARBLE QUARRYING. 

In quarrying marble and other soft rocks, channeling machines are 
now largely used. These, as shown in the illustration (page 31:i), run 
on narrow tracks, back and forth over the quarry bed, cutting, as they 
go, vertical channels some 2 inclies in width and from 4 to G feet in 
depth. After the channels are completed a series of holes from 8 inches 
to 2 feet apart are drilled along the bottom of the block, which is then 
split from its bed by means of wedges. This under drilling is called 
by quarrymen " gadding," and special machines, which are known as 
"gadding machines," have been designed for the pui^iose. (See fig- 
ures on pages 325 and 326.) At the Vermont marble quarries both the 

* A good illnetration of the utility of jointed structure as an aid to quarrying sedi- 
mentary rocks is offered in the Primordial conglomerates about Boston. These consist 
of a greenisli gray groundmass, in which are embraced a great variety of pebbles of 
granite, qnartzite, melapbyre, and felsite of all shapes and sizes. The beds are trav- 
ersed by two series of vertical joints which cut the rock and its included pebbles, 
granite, quartz, melaphyre, and felsite alike, with almost as sharp and clear a cut as 
could bo made by the lapidary's wheel. The joints are very abundant, and in many 
cases quarrying would be a practical impossibility without them. Whenever smooth 
walls are required the stone is laid on its bed with the joint face outward. 

1 1 find the word also spelled louis. For description see Glossary. 
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Sullivan diamond-pointed drill and the Ingersoll impact drill are used 
for gadding. The bottom holes are usually drilled to a depth equaling 




Wardwell chanueling inacbino. 

about one-half the width of the block to be extracted, though this 
depth, as well as the frequency of the holes, must necessarily vary with 
the character of the rift of the rock. 

(4) SANDSTONE QUARRYING. 

In the quarrying of the Triassic sandstones at Portland, Conn., the 
channeling machine is also used to some extent, but the prevailing 
method of loosening large blocks is by deep drill holes charged with 
heavy blasts of powder. These holes, which are made by a crude ma- 
chine driven by^cranks, like an ordinary derrick, are 10 inches in diam- 
eter and about 20 feet deep. Into these are put from 25 to 75 pounds 
of powder, contained in a flattened or oval tin cannister, with the edges 
unsoldered and closed at the ends by paper or cloth. This is placed in 
the hole in such a position that a plane passing through its edges is in 
line with the desired break, and fired. In this way large blocks are 
freed from tlie quarry, and these are then broken to any required size, 
.IS follows : The workmen first cut with a pick a sharp groove some 4 to 
8 inches deep along the full length of the line where it is desired the 
stone shall break. Into this groove are then placed, at intervals of a 
few inches, large iron wedges, which are then in turn struck repeated 
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blows by heavy siedge-hamraers in the hands of the quarrymen 
until the rock falls apart. This process will be made plain by refer- 
ence to Plate III. In some of the quarries of softer sandstone no ma- 
chines at all are used, the channeling being done entirely with picks 
and the stone forced out by means of iron bars alone, or split out with 
l)lug and feather. To allow of this, however, the stone must be evenly 
and thinly bedded, and the diflFerent sheets adhere to one another 
with but slight tenacity, as is the case with certain of the New York 
•' bluestones ^ and Berea grits of Ohio. In the New York quarries the 
vertical joints are said to be so numerous as to practically do away with 
the necessity of channeling.* 

Powder is still largely used in most of the smaller quarries, and in 
all those of granite rock for throwing off large masses. If properly 
used with these harder varieties, it is dohbtful if any serious harm re- 
sults, but in the quarrying of mftrbleand other soft stones, its use can not 
be too strongly condemned. As suggested by Sperrt the rapid disinte- 
gration of the Carrara marble is no doubt caused in part by the in- 
cipient fractures induced through the crude methods of quarrying em- 
ployed. Excepting when, as in the case of granite, no other means can 
be employed, explosives of all kinds are to be avoided. When neces- 
sary, they should be used in a lewis hole, whereby direction may be 
given to the force of the discharge and the shock distributed over large 
surfaces. 

(5) CUTTING AND DRESSING STONE. 

In cutting and dressing stone the same slow hand processes that were 
ill vogue hundreds of years ago are still largely employed. There have 
been, it is true, many machines invented for this purpose, but the ma- 
jority of them are far from satisfactory in their working qualities, or 
the cost of running them is so great that they can be used only by the 
larger and wealthier firms. After a large mass has been split from the 
quairy bed it is broken into blocks of the required size and shape by 
means of wedges. A series of holes, three-fourths of an inch in diam- 
eter and a few inches deep, is drilled along the line where it is desired 
the stone shall break, and into each of these two thin half round pieces 
of soft iron called <^ feathers " are placed, and a small steel wedge or 
" plug ^ placed between. The quarryman then movies along this line 
striking with his hammer each wedge in its turn till the desired strain 
is produced and the stone falls apart. 

There is a chance for a greater display of skill in this work than may 
at first appear. Nearly every stone, however compact, has a distinct 
grain and rift, along which it can be relied on to split with comparative 
ease and safety. To know the rift and be able to take proper advantage 

* F. W. Sperr. Report Tenth Census, p. 37. 
tOp. cit, p. 38. 
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of it is an important item, and it is astonishing how readily an expo, 
rienced workman will cause a stone to take the desired shape through a» 
knowledge of this property. 




Drilling holes for splitting stone with ping and feathers. 

This process of splitting stone with wedges is said* to have been first 
brought into general use in this country by a poor mechanic named 
Tarbox, of Danvers, Mass. Through the influence ot Governor Rob- 
bins, who stumbled upon samples of his work by the merest accident, 
this man was induced in 1798 to go to Quincy and teach his art to the 
quarrymen of that place. So much did the adoption of this simple 
method facilitate granite working that the price of the cut material 
dropped within the space of a few months over 60 per cent. Prior to 
this time the stone after being blasted from the quarry in irregular 
blocks was squared down to the proper size by cutting a groove along 
a straight line with a sharp-edged tool called an axuammer, and then 
striking with a heavy hammer repeated blows on both sides of tbe 
groove until the rock was broken asunder.t 

* ProceediDgs Amoricau Academy, Vol. iv, 1859, p. 353. 

t In Pattee^s History of Old Braintree-aud Quincy occurs this passage : ** On Sun- 
day, 1803, the first experiment in splitting stone with wedges was madebyJosiah 
Bemis, George Stearns, and Michael Wilde. It proved successful, aud so elated were 
these gentlemen on this memorable Sunday that they adjourned to Nowcomb's hotel, 
where they partook of a sumptuous feast. The wedges used in this experiment were 
flat, and differed somewhat from those now in use.' 

As to who can justly claim to be the first to brir.g this methoa of splitting into 
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This method is said to have been introduced into Quiucy somewhere 
about 1725-'50, by German emigrants, and, crude as it may seem, was 
a vast improvement over that used in preparing stone for the construc- 
tion of King's Chapel, erected in 1749-'54, on the corner of School and 
Tremont streets, Boston. Here we are told the stone was first heated 
by building a fire around it and then broken by means of heavy iron 
balls^ let fall from a considerable height. 

With such diflSculties as these to contend with it is not surprising 
that the building should have been considered a wonder when com- 
pleted, and that people coming to Boston from a distance made it a 
point to see and admire this great structure. The wonder, however, 
was not that the granite could be broken into shape by such methods, 
but "that stone enough could be found in the vicinity of Boston fit for 
the hammer to construct such an entire building. But it seemed to be 
universally conceded that enough more like it could not be found to 
build such another.'' 

After a block is broken from the quarry bed it is trimmed to the 
desired size and shape by means of a variety of implements, according 
to the hardness of the stone and the character of the desired finish. 

In dressing granite and other hard stone the tools ordinarily used 
are the set or pitching chisel, the spalling hammer, pean hammer, bush 
hammer, hand hammer, chisel, and point. With the set the rough 

general use the author has no means of ascertaining. That none of the above can 
justly claim to have invented the process is evident from the following : 

''I told thee that 1 had been informed thafc the grindstones and millstones were 
split with wooden pegs drove in, but I did not say that those rocks about this hoase 
could be split after that manner, but that I could split them, and had been used to 
split rocks to make steps, door-sills, and large window cases all of stone, and pig- 
troughs and water-troughs. I have split rocks 17 feet long and built four houses of 
hewn stone split out of the rocks with my own hands. My method is to boFe Iho 
rock about 6 inches deep, having drawn a line from one end t© the other, in which 
I bore holes about a foot asunder, more or less, according to the freeness of the rock ; 
if it be 3 (»r 4 or 5 feet thick, 10, 12, or 16 inches deep. The hole should be an inch 
and a quarter diameter if the rock be 2 feet thick, but if it be 5 or 6 feet thick the 
holes should be an inch and three-quarters diameter. There must be provided twice 
as many iron wedges as holes, and one-half of them must be fully as long as the hole 
is deep and made round at one end, just fit to drop into the hole, and the other half 
may be made a little longer, and thicker one way, and blunt pointed. All the holes 
must have their wedges drove together, one after another, gently, that they may 
strain all alike. You may hear by their ringing when they strain well. Then with 
the sharp edge of the sledge strike hard on the rock in the line between every wedge, 
which will crack the rock ; then drive the wedges again. It generally opens in a few 
minutes after the wedges are drove tight. Then, with an iron bar or long levers, raise 
them up and lay the two pieces- flat and bore and split them in what shape and 
dimensions you please. If the rock is anything free you may split them as true almost 
as sawn timber, and by this method you may split almost any rock, for you may add 
almost any power you please by boring the holes deeper and closer together." 

(From letter of John Bartram to Jared Elliot dated January 24, 1757. See Darling- 
ton's Mem. of Bartram and Marshall, p. 375.) The precise date at which these four 
stone houses were built is not stated, but the work above quoted contains an illus- 
tration of John Bartram's house, near Darby, Delaware County, Pa. This house. 
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block is trimmed down to a line. Then the irregnlar surface is worked 
down by the point, which is driven by the hand hammer. After point- 
ing, are used the pean and the patent or bush hammers in turn^ begin- 
ning with the 4-cut and thence working down with the 6 cut, 8-cut, 10- 
cut, and 12cut, or until the desired surface is obtained. The conditioa 
of the hammered surface at the completion of one of the hammerings 
should be such that each cut in the hammer traces a line its full length 
on the stone at each blow. 

The single cut or pean hammer should leave no unevenness exceed- 
ing one-eighth of an inch, and each finer cut reduces the unevenness 
left by the preceding. 

The 12-eut should leave no irregularities upon the surface of the 
stone other than the indentations made by the impinging of the plates 
in the hammer. The lines of the cut are made so as to be vertical in 
exposed vertical faces when the block is in position. On horizontal 
aud.unexposed faces they are cut straight across in any convenient di- 
rection. With sawn surfaces of course much of the preliminary work 
is done away with, as the surface is already sufficiently smooth. It is 
at present customary to saw only such stone as are designed for polish- 
ing or some kind of smooth finish. 

In preparing a stone for polishing the surface is first made smooth as 

possible by sawing or by the means above designated. It is then fur- 

» ♦ — — 

which is of stone, was erected about 1730. Hence wo must conclude that the art of 
splitting stone in this manner was known to some at least as early as this date. 

It is stated (Gmeber, Die Baumaterialien-Lohre, pp. 60, 61) that in Finland, even at 
the present day, granite is split from the quarry-bed through the expansive force of 
ice. A series of holes, from a foot to 15 inches apart and from 2 to 3 feet deep, accord- 
ing to the size of the block to be loosened, is driven along the line of desired rift after 
the usual custom. These holes are then filled with water and tightly plugged. The 
operation is put off u ntil late in the season and until the approach of a frost. The water 
in the holes then freezes, and by its expansion fractures the rock in the direction of 
the line of holes. Blocks of 400 tons weight are stated to be broken out in this way. 
A more ancient method consisted in simply plugging the holes with dry woodei^ 
wedges and then thoroughly saturating them with water, the swelling wood acting 
in the same way as the freezing water. Another ancient and well-known method con- 
sisted in building a fire around the stone, and when it was thoroughly heated striking 
it with heavy hammers or throwing cold water upon it. In splitting stone the ancient 
Romans are said to have sprinkled the hot stone with vinegar, though whether they 
thereby accelerated the splitting or caused the stone to break along definite lines is 
not known. Qaartz rocks, it is stated, can be made to split in definite directions by 
wetting them while hot, or laying a wot cord along the lino it is desired they shall 
cleave. The wet lino gives rise to a small crack, and the operation is completed by 
striking heavy blows with wooden mallets. According to M. Raimondi, the ancient 
Peruvians split up the stone in the quarry by first heating it with burning straw and 
then throwing cold water upon it. To carve the stone and obtain a bas-relief, this 
writer contends that the workmen covered with ashes the lines of the designs which 
they intended to have in relief, and then heated the whole surface. The parts of the 
stone which wore submitted immediately to the action of fire became decomposed to 
a greater or less depth, while the designs, protected by ashes, remained intact. To 
complete the work the sculptor had but to carve out the decomposed rock with his 
oopper chisel. 
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ther redaced by means of wet sand and emery of varying degrees of 
fineness. Small blocks are now usually ground on a revolving iron 
bed, on which the abrading material is shoveled and kept wet by a 
stream of water from overhead. With larger blocks a heavy slab of 
stone is drawn by the workmen back and forth across the surface ou 
which the wet sand has already been placed. On the finer grades of 
white marble emery is not used, as it stains^ fortunately, owing to the 
softness of these stones, it is readily dispensed with. After being 
ground, the surface is rubbed by a sharp, evenly gritted sandstone 
called a <* hone," and then with pumice-stone. 

On granites it is often customary to give a " skin coat" by rubbing the 
block, after the final enierying on the smooth, wet grinding bed, without 
any abrading material, until a perfectly smooth surface and dull polish 
is obtained. When this point is reached — and the surface must be 
quite free from scratches and blemishes, or a good polish is impossi- 
ble — the polish is produced by means of polishing putty (oxide of tin) 
rubbed ou with wet felt. In cheap work it is customary to use oxalic 
acid iu connection with or entirely in place of the polishing putty. This 
enables the production of a polish with less labor, but it is also less 
durable. 

A high grade of polish can only be produced by skilled workmen, and 
each one has his own peculiar methods, varying in trifling particulars 
from that given above. In many of the larger works where* steam 
power is used, it is said to be customary to mix a quantity of very 
finely ground metallic lead with the putty. By this means a higher 
gloss is produced, and also one that is very durable. All the larger 
works now use machinery in both grinding and polishing. Descriptions 
of these will be given in the following chapter. 

Sundry attempts have been made to utilize the sand-blast process, so 
extensively used in glasswork, for carving on stonej but so far, with 
few exceptions, these attempts have met with but poor success. In 
1875-'7C, Messrs. Sheldon & Slason, of West Eutland, having a large 
Government contract in preparing head stones for soldiers' graves in 
national cemeteries, introduced the system with considerable success. 
The process consisted in covering those parts of the stone to be left un- 
cut with an iron shield, while letters and figures of chilled iron were 
placed upon those portions which were to stand out iu relief. The blast 
then being directed against the stone cut away very quickly the unpro- 
tected parts. By this means the name, company, regiment, and rank of 
soldiers, could be cut on a stone in less than five minutes, and two hun- 
dred and fifty-four thousand stones thus lettered and having dimensions 
of 3 feet in length, 10 inches in width, and 4 inches in thickness, were 
placed in the national cemeteries at a cost of but $864,000. The sand- 
blast process has also been used with good results on the bard red 
qaartsite of Sioux FaUs^ as will be noted later. 
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(6) QUARRYING AND SPLITTING SLATE. 

In quarrying slate the methods vary greatly according to the dis. 
position of the beds, and no attempt will be made here at a detailed 
description. Ordinary blasting powder is employed in loosening the 
blocks^ and great skill and sagacity is shown by experienced quarry- 
men in so manipulating the blast as to produce the desired effects of 
freeing the rock from the quarry bed without shattering the stone. 
After a block is removed from the quarry it is subject to special treat- 
ment according to the purpose to which the stone is to be put. If for 
roofing-slate, the block according to Mr. Sperr* is taken from the quarry 
to the splitters' shanty, where it is taken in charge by a splitter and 
his two assistants. GChe first assistant takes the block and reduces it 
to pieces about 2 inches in thickness, and of a length and breadth a 
little greater than those of the slates to be made. This is done by a 
process called " sculping," which is as follows : A notch is cut in one 
end of the block with the sculping chisel, and the edge of this notch is 
trimmed out with a gouge to a smooth groove extending across the end 
of the block and perpendicular to the upper and lower surfaces ; the 
sculping chisel is then set into this groove and driven with a mallet 
until a cleft starts, which by careful manipulation is guided directly 
across the block. The upper surface of the block is kept wet with 
water so that the crack may be more readily seen. If the slate is per 
fectly uniform in shape and texture, and the blows upon the sculping 
chisel are directed straight with the grain, the crack follows the grain 
in a straight line across the block. Almost invariably, however, the 
crack deviates to the right or left, when it must be brought back by di- 
recting the blow on the sculp in the direction in which it is desired to 
turn the break, or by striking with a heavy mallet on that side of (he 
block toward which it is desired the crack shall turn. Some slates can 
be sculped across the grain, but nearly all must be broken in this di- 
rection. From the first assistant or"sculper'' the block goes to the 
splitter who by means of a mallet and broad thin chisel splits it through 
the middle, continuing to thus divide each piece into halves until the 
desired thinness is obtained^ It is necessary to keep the edges of the 
blocks moist from the time they are removed from the quarry until they 
are split. From the splitter the thin but irregularly shaped pieces pass 
to the second assistant who trims them into definite sizes and rectangu- 
lar shapes. This is done either by hand or by machine. To trim by 
hand a straightedged strip of iron or steel is fastened horizontally upon 
one of the upper edges of a rectangular blbck of wood some 2 to 4 feet 
in length. The trimmer then lays the sheet of slate upon the block al- 
lowing the edge to be trimmed to project over this strip, and then by 
means of a long heavy knife with a bent handle cuts off the overlying 
edge,' thus reducing it to the required size and shape. Two kinds of 
* Report Tenth Censos, YoL x, p. 39. 
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Fig. 1. Rock face. 
Figs. 2, 3. Pointed face. 



Fig. 6. Patent hammered. 



Fig. 4. Tooth-chiseled. 
Fig. 5. Square drove. 
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machines for doing this work are now in ase. In general thoy may be 
said to consist of an iron frame- work some 2^ feet high, with a hori- 
zontal knife-edge lipon its upper edge. Against this knife is made 
to work by means of a treadle another knife, curved in ontline, which is 
thrown upward again by means of a spring, after being brought down 
by the treadle-movement. At right angles to this knife-edge, on one 
side of the machine, an iron arm projects toward the workman ^ this 
arm has notches cut into it for the difierent sizes of the slate. The dif- 
ference between the two kinds of machines is said to consist chiefly in 
the arrangement of the cutting-knife, one working as stated above 
while the other revolves on an axle something in the manner of an 
ordinary corn cutter. 

Slates are sawn by means of an ordinary circular saw, such as is used 
in sawing lumber, and are planed by machines such as are used in 
planing metals, as are other soft stone. Some of the hard slates used 
for tiling have to be cut by means of circular saws with teeth of black 
diamond.* 

(7) KINDS OF FINISH. 

The more common kinds of finish applied to stone are described be- 
low ; the figures on Plate IV being drawn from samples in the national 
collections. 

(1) Rock face. — This is the natural face of the rock as broken from 
the quarry, or but slightly trimmed down by the pitching tool. As in 
this and all the figures given, it is frequently surrounded by a margin 
of drove work. 

'(2) Pointed face. — In this finish the natural face of the rock has been 
tiimmed down by means of the sharp pointed tool called a point. It is 
used principally for exterior work, as in the walls of a building. Two 
common styles of pointing are shown. 

(3) Ax hammered face. — ^This finish is produced by striking upon the 
surface repeated blows with a sharp-faced hammer, called an ax or pean 
hammer. It closely resembles the next, but is coarser. Used in steps, 
house trimmings', and other exterior work. 

(4) Patent luimmered.-^This finish is produced by striking repeated 
blows upon the smooth surface of the rock with the rough-faced imple- 
ment called a patent hammer. Five grades of fineness are commonly 
recognized, the 4-cut, 6-cut, 8-cut, 10-cut, and 12-cut surfaces, made by 
hammers composed of four, six, eight, ten, and twelve plates, respect- 
ively. A very common finish for the finer kinds of exterior work. 

(5) Bush hammered. — This finish resembles closely the tooth chiseled 
or very fine pointing. It is used mostly on soft stone. (See descriptions 
of bush and patent hammers on p. 329.) 

* Detailed and very closely resemhling micounts of the methods of working slate 
are given by F. W. Sperr. in Report Tenth Censns, Vol. x, pp. 38-42, and E. Prince. Jr., 
leport D 3, Vol. i, pp. 138-143, 2d Geol. Survey, Pennaylvania. To these the reader 
iax«ipeetfolly releiied. 
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(6) Square drove. — ^The square drove surface is made with a wide steel 
chisel with a smooth edge, called a drove. It is quite common to use 
this style of finish as a border to the rock-face or pointed surfaces iu 
mauy kinds of exterior work. 

(7) Tooth chiseled. — This finish is produced by means of a wide steel 
chisel with an edge toothed like that of a saw. This and the sqnaro 
drove are used principally upon limestones, marbles, and sandstones, 
the granites being too hard to be cut in this manner. 

(8) 8a iced face. ^Th]^ is the surface of the rock as left by the saw ; 
the saw usetl for the purpose being a thin smooth blade of soft iron fed 
with sharp sand or chilled iron. This and the following styles, although 
possessing distinctive characteristics easily recognizable by the eye, ji«re 
of such a nature that their likenesses can not be well reproduced on 
paper. Hence no attempt at illustration has been made. 

(9) Fine sand finish. — To produce this finish the chiseled or sawn sur- 
face of the marble is rubbed smooth by means of a block of stone and 
fine Avet sand or on the machines yet to be described. 

(10) Pumice finish. — This is a very smooth but unpolished surface 
produced by smooth rubbing with pumice or Scotch hone. 

(11) Polished surf ace. — Two kinds of polished surfaces are made — the 
acid gloss and the putty gloss. For either the surface of the stone is 
made as smooth as possible by means of sand, or emery, and pumice, or 
hone, after which it is rubbed with moist woolen cloth and oxalic acid, 
or polishing putty. The latter produces the best and most lasting gloss, 
but requires more labor. Freqi>ently the two methods are combined, 
especially in tombstone work. 



G.— MACHINES AND IMPLEMENTS USED IN STONE WORK- 

ING. 

DRILLS AND DRILLING MACHINES. 

Of the many machines that have from time to time been invented for 
working stone we can here mention only the principal ones that are to- 
day in actual use. 

Brills. — The old-time method of drilling by means of a flat pointed 
drill called a *< jumper,'' which is held by one workman while others 
strike upon it alternate blows with heavy hammers, although still in 
use in many quarries, has been largely superseded by steam-drills of 
various kinds. A simple form of the steam-drill, and one now in very 
general use, is that shown in the accompanying figure (page 321). The 
drill proper is fastened directly to the piston, which can be inclined at 
any angle, thus fitting it for ordinary quarrying or for tunneling. It is 
driven either by steam or by compressed air. A difterent adaptation of 
(be same principle is employed iu tlie ehauneliug md ga4dJpg maebiue» 
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used in getting ont dimension stone. Figures of these are also here 
given. The drill and cylinder are attached to the horizontal bar by 




Eclipse Rock Dnll. 



Improved Quarry Bur. 



means of a clamp, which can be loosened or tightened at will. By this 
means a dozen or more holes can be cut by simply sliding the drill along 
the bar and without moving the entire machine. 



(2) CHANNELING MACHINES. 

The channeling machine shown on page 312 was invented by George 
J. Wardwell, of Eutland, Yt. The first successful machine was built by 
him in 1863, in connection with the Sutherland Falls Marble Company, 
and that original machine has been at work there constantly until within 
a few months (1885). These machines are now in operation in all Ihe 
important quarries of sandstone, limestone, and marble in the country, 
and it is calculated that over 5,000,000 square feet have been cut by 
them. The channeler is essentially a locomotive machine driven by 
power, usually steam, moving over a steel rail track which is placed on 
the quarry bed. It carries a single gang-drill on one side, or two such 
drills — one on each side. These are raised and dropped by a lever and 
crank arrangement. The gang of cutters forming the drill is composed 
of five steel bars, 7 to 14 feet in length, sharpened at the ends and se- 
curely clamped together. Of the five cutters, two have diagonal edges ; 
the other three have their edges transverse. The center of the middle 
lar{jost extends lowest, so that the five form something like a stepped 
H. Mis. 170, pt. 2 21 
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arrangeiueDt, away from the center. The drill, lifted, drops with great 
force aud rapidly creases a chaanel into the rock. The siuglegang 
machine is operated by two men, the double by three. As it runsback- 
ward and forward over the rock the machine is reversed without stop- 
ping, and as it goes the cutters deliver their strokes, it is claimed, at 
the rate of one hundred and fifty per minute. The machine feeds for- 
ward on the track half an inch at each stroke, cutting half an inch or 
more every time of passing. The single machine will cut from 40 to 80 
square feet of channel per day in marble or limestone and at a cost of 
from 5 to 20 cents per square foot. Tiie double machine will do twice 
the amount of work. A good workman would formerly cut from 5 to 10 
feet, that is, a groove 1 foot deep and from 5 to 10 feet long per day. 




Saunders Channeling Machine with boiler attached. 

For this he would receive from 25 to 30 cents per foot.* Another ma- 
chine for doing the same work as that just described is the Saunders 
channeling machine shown in the illustration, and which has recently 
come into use in the Vermont quarries. This differs from the Wardwcll 
in several important particulars, prominent among which are these: (1) 
The cutting tool is attached rigidly to the piston, so that the blow is 
dealt directly by the steam pressure in the cylinder and without the 
intervention of any cranks, levers, or springs. (2) The cutting tools are 



♦ The Marble Border of Western New England, p. 43. 
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made adjustable at any angle — to the right, left, forward, or backward. 
The inachino is thus capable of making transverse and sidehill cuts, 
and does what is known as "cutting out the corners" in quarrying; and 
(3) it can be used in chambers where the distance between the floor and 
roof is but 6 feet and can be used in tunnels and headings. 







Saandors Chni)iioIiii.4 Machiue iiiakiiig sidi-Iiill (iits and with boilers detnobed. 

The machine carries ^va drills in the gang, with thn e straight points 
and two diagonal ones. These are arranged as seen in the accompany- 
ing cat.' 



^i'-.r-i'-.r-r-t 



/w 



Qmif^tfrOkk 



\Mtn§m^g„^ 



The average capacity of the machine, as claimed by the company's 
circular, is as follows : 

In marble, 80 to 100 square feet of channel in ten hours. 
In sandstone, 150 to 200 square feet of channel in ten hours. 
In limestone, 120 to 150 square feet of cliannel in len hours. 

The diamond channeling machine is shown in the figure on page 324. 
According to the company's circular this machine employs If-inch drill- 
bits, which are attached to drill rods of varying lengths, adapted to any 
required depth of channel up to OJ feet. The channel may be made open 
or partly closed, the latter by leaving slight spaces between the holes, 
to be afterward chipped out. But the whole operation of a clear cut 
is made simultaneously with the boring by means of an intercutting 
guide, which answers this purpose very well. The drill can be made to 
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vary iu direction from perpeudicular to 50 degrees slant for putting 
down the tunnel and angle cuts. If necessary the boiler can be left at 
a distance from the machine, the steam being conveyed by hose. 




Diamond Channeling Machine. 



(3) GADDING AND .GADDING MACHINES. 

The diamond gadder is shown on page 325. According the company's 
circular the machine takes its name from the class of work for which it 
was especially designed and which is known among quarriersas '^ gad- 
ding." When the requisite chatinel cuts are made about a block of 
marble to be removed, it is necessary to undercut the block in order to 
release it. This is usually accomplished by drilling a series of holes 
beneath it, and then, by wedges, the block is split from its bed. 

The machine is placed upon a platform on trucks arranged to run 
upon a track. When adjusted for work it may bo braced by the pointed 
legs shown. The boring apparatus is attached by a swivel to a perpen- 
dicular guide-bar. This guide-bar is secured to the boiler behind it, 
which forms the main support of the machine. Upon the guide-bar the 
boring apparatus may be raised or lowered at pleasure, for the purpose 
of boring a series of holes iu a perpendicular line if desired. Upon the 
swivel the boring apparatus may bo turned, so as to bore in any direc- 
tion within the plane of the swivel- plate. 
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The illustration shows the drill-rod or ftpindlo placed near the base of 
the machine, and so jks to bore horizontally. At one end of the spindle 
is the drill-head, armed with carbons, and supplied with small aper- 
tures or outlets for water; At the other end of the spindle is attached 
a hose for supplying water to the drill head. A rapid revolving move- 
ment is communicated to the drill-spindle by the gears shown. The 
speed and feed movement may be regulated by the operator with refer- 
ence to the hardness or softness, coarseness or fineness, of the material 
to be bored ; and the feed movement may be instantly reversed at pleas- 
ure. The machine is so constructed that the drill-spindle may be re- 




Diamond Gadder. 



moved and another inserted in the same holder, adjusted to bore in tho 
opposite direction, the boring appai'atus being driven by a double-cylin- 
der engine. A continuation of one of the piston-rods through the cylin- 
der forms the plunger to a small pump placed above the cylinder, which 
supplies water to the boiler and forces water through the drill spindle 
and head. These jets of water wash out all the borings made, and keep 
the drill-head from heating. The usual feed of this drill in marble is 
from 4 to 5 inches per minute. 

Still another style of gadding-machine isused in the Vermont quarries, 
and which is but an especial adaptation of the eclipse-drill shown on 
page 326. It is claimed that this machine will ^*put in holes close to the 
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bottom of tbo quarry, in a horizontal i)osition along the l>ench, into the 
roof, or perpendicularly into the floor, as desired." 




Pt&in qaarry frame iu position for uudercattinfi^ or gadding. 

(4) GRINDING AND POLISHING MACHINES. 

In the larger works the grinding and polishing already described is 
now done by steam power. For flat surfaces a circular, horizontally 
revolving iron plate or grating, attaehed to the lower end of a vertical 
shaft, with elbow joint, is used, the workman guiding it to any portion o/ 
the surface he may desire by means of the handle; the abrading sub- 
stance being sand or emery, as before. With felt attached to the plate 
the same form of machine is also used for polishing. Blocks of such 
size as can be handled by the workmen are usually ground upon hori- 
zontally-revolving iron beds some 8 or 10 feet in diameter. 




Ineeraol Standard Gadder at work. 



In making straight or only slightly-curved moldings the form is first 
carved out with the chisel, and then a plate of cast iron, fitted as accu- 
rately as possible, is made, by means of a long arm, to travel back and 
forth over the stone with sand or emery, or putty powder and felt, as 
the case may be. These are called pendulum machines. The actual 
labor is thus greatly reduced, and a higher and more lasting polish 
obtained than is possible by the old hand methods. 
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(G) LATHES AND PLANERS. 

For turning posts and pillars lathes are now very generally used for 
granite as well as for softer stone. In easy working varieties, as sand- 
stone, limestone, or serpentine, the cutting tool is a simple chisel, much 
like that used in turning metals, and held in a clamp in the same man- 
ner. With the harder rocks, like the granite, however, this method is 
ineffectual, and the cutting tool is in the form of a thin steel disk some 
6 or 8 itiches in diameter, which is so arranged as to revolve with the 
stone in the lathe when pressed against it at a sharp angle. By this 
means large and beautiful columns can be made at far less cost than 
by the old hand processes. 

A monster machine of this character, seen by the writer in the Vinal- 
haven quarries in 1880, is capable of taking a block'25 feet in length 
and 5 feet in diameter and turning it down to a perfect column. 

With the softer varieties of stone a plain surface, sufficiently smooth 
'for flagging, is produced by means of planing-machines similar to those 
in use for planing metals. For doing the same work on hard material 
like granite a planer, with revolving cutting disks of chilled iron, similar 
to those used in the lathes, has been devised. This machine is shown 
iu the accompanying figure, page 328. 

(6) MACHINES FOR SAWING. 

In sawing marble and other soft stones the same method, with some 
modifications, is employed- as was in use, according to Professor Seeley,* 
three hundred years before the Christian era. 

The principle conisists simply of a smooth flat blade of soft iron, set 
in a frame and fed with sharp sand and water. The saws are now fre- 
quently set in gangs of a dozen or more in a single frame, and several 
gangs are tended by one man, who shovels on the wet sand as it is 
needed, while tine streams of water from overhead wash it beneath the 
blade as it swings backward and forward in its slowly deepening groove. 
Some attempts at automatic feeders have been made, but they are not 
as yet in general use. 

This method has been found inapplicable to cutting granite, owing to 
the greater hardness of the material. Recently a sand composed of 
globules of chilled iron has been used to good advantage. The great 
drawback to the use of this material, so far as the author has observed, 
is the care necessary to avoid staining the stone by rust from the wet 
globules during the time the machine is not running. This is done by 
wetting down the stone and globules in the saw frame with a thick so- 
lution of lime-water (whitewash) prior to leaving the saws for the 
night. Circular saws, with diamond teeth, have been used to some ex- 

*The Marble Border of Western New England. Proc. Middlebury Hist. See. Vol. 
I, Part II, p. 28. 
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tent, but have been found too expensive for ordinary work. In sawing 
slate circular saws are used, such as are employed in sawing lumber. 
Philo Tomlinson, who was engaged in marble sawing at Marbledale, 
Conn., near the date 1800, is stated by Professor Seeley* to have been 
one of the first to successfully apply the gang-saw system in this 
country. 

For sawing circular apertures in the tops of wash-stands or getting 
out tops for small tables a saw made of plates of soft iron bent into 
the form of a cylinder and revolved by a vertical shaft is used. Sand 
emery, or globules of chilled iron form the cutting material, as in the 
saws just mentioned. 




McDonald Stone Catting Machine. 

A recent European invention for sawing stone consists of a twisted 
cord of steel, made to run around pulleys, like a band-saw. The cord is 
composed of three steel wires loosely twisted together, but stretched 
tightly over the pulleys, and is made to run at a high rate of speed. 
The swift successive blows from the ridges of the cord, delivered along 
the narrow line, disintegrates the stone much more rapidly, it is claimed? 
than the iron blades fed with sand, the usual rate of cutting in blocks of 
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soft limestone being at the rate of about 24 inches an hour, and in Car- 
rara marble a little more than 9 inches an hour. Brittany granite is cut 
at the rate of nearly 1 J inches an hour, and even porphyry can be worked 
at the rate of eight* tenths of an inch an hour. In certain Belgian -mar- 
ble quarries the saw is said to hare been used to advantage in cutting the 
rock from the quarry bed. In thus utilizing it the floor is first cleared as 
for channeling machines, and then, by means of large cylindrical drills, 
fed with metallic sand, a shaft 27 inches in diameter is cut to the desired 
depth, the cores being removed entire, as in the common tubular dia- 
mond drills. Two of these holes are sunk at proper distances apart 
and guides set up in them, on which move frames carrying pulleys of 
a diameter somewhat less than that of the holes; over these pulleys the 
cord-saw is stretched; motion is then imparted to the pulleys by a sim- 
ple system of transmission, and the saws cut without interruption until 
the bottom of the drill pit or shaft is reached.* A great saving of 
time and material is claimed for this invention, but although it seems 
to promise well none are at present in use in this country, nor has the 
author ever had opportunity for examining one.t 

(7) THK SAND BLAST. 

As already noted, the sand blast has been utilized to some extent in 
the work of lettering headstones, and for producing delicate tracings on 
the Sioux Falls quartzite. That the process is still so little used is due, 
as I am informed, to the opposition of trades-unions, and not to any 
deficiency of adaptability in the process itself. 

(8) HAND IMPLEMENTS. 

Face hammer. — This is a heavy square-faced hammer, weighing from 
15 to 25 pounds, and used for roughly shaping the blocks as they 
come from t^e quarry. It is sometimes made with both faces alike or 
again with one face flat and the other drawn out into a cutting edge 
(Fig. 10, PI. v). The cavil differs only in having one face drawn out 
into a pyramidal point. 

Ax or pean hammer. — A hammer made with two opposite cutting 
edges, as seen in Fig. 13, PI. v. The edges are sometimes toothed 
roughly, when it is called the toothed ax. 

Patent or hush hammer. — A hammer made of four, six, eight, ten, or 
more thin blades of steel, bolted together so as to form a single piece, 
the striking faces of which are deeply and sharply grooved. This ham- 
mer is said to have been invented by Mr. Joseph Eichards, of Quincy, 
Mass., about 1831-'40. As first constructed the head was composed of 
a single piece, instead of several, as now (see Fig. 12, PI. v). In some 
works this is called the bush hammer. 



*Am. Arch, and Build. News, Nov. 7, 1885. 

tThis apparatus is figured and described in the Scientific American for March 
6, 1886, p. 147. 
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Craw^dW.— This consists of a bar of malleable iron, about 2 feet in 
lengtb, and slightly flattened at one end, through which is a slot three- 
eighths of an inch wide and 3 inches long. Through this slot are passed 
ten double-headed i^oluts of one-fourth inch square steel, 9 inchejs long, 
which are held in place by a key.* 

The writer has never seen this instrument in use. 

Hand hammer, — A smooth-faced hammer, with two striking faces, 
weighing from 2 to 5 i^ounds. It is used for hand-drilling, pointing, and 
chiseling in the harder kinds of rocks (see Fig. 10, PL v). The usual 
form has both faces alike. 

Mallet— Thm is a wooden implement, with a cylindrical head, used in 
place of the hammer in cutting the softer stones, as marbles and sand- 
stones (Fig. 15, PI. V). 

Sledge or striking hammer, — A heavy, smooth-faced hammer, weigh- 
ing from 10 to 25 pounds, used in striking the drills in hand-drilling or 
in driving large wedges for splitting stone, Fig. 11, PI. v. 

PicA;.— An instrument resembling the ordinary pickax used in digging, 
but somewhat shorter and stouter. It is used on the softer varieties 
of stones for rough dressing or for channeling prior to wedging. 

Pitching chisel, — A steel chisel, the cutting face of which is rectangu- 
lar in outline and with sharp angles or corners. • It is used for trim- 
ming down the edges to a straight line. See Fig. 7, PI. v. The chipper 
(Fig. 0) is used for very similar purposes. 

Chisel or drove, — This is a steel chisel, the cutting edge of which is 
drawn out wide and thin as shown in Fig. 2, PI. v. It is used princi- 
pally on the softer varieties of rock in producing the so-called '* drove 
work." 

Splitting chisel. — A steel chisel, made as shown in Fig. 8, PL V, and 
used for splitting and general cutting on hard stone like granite. Other 
forms of chisels, used only on soft stone and driven with the wooden 
mallet, are shown in Figs. 3 and 9. 

Tooth chisel — A chisel like the drove chisel, but with the edge toothed 
like a saw (see Fig. 1, PL v), used only on soft stones like marble and 
sandstones. 

Point. — A steel implement, with the cutting end in the form of a pyra- 
midal point (see Fig. 4, PL v), used in the production of the flinish 
known as point work and also in the smoothing down of rough surfaces 
prior to using the ax or some other tool for tine work. Points for use 
on hard stone and driven by the hammer have the upper end finished 
as shown in Figs. and 7. 

Wedge or plug. — Steel wedges vary greatly in size. Those used in the 
process of splitting, called plug and feather (Fig. 14, PL v), are but two 
or 3 inches in length, while those used in quarrying for splitting off 
large blocks are often a foot or more long and correspondingly large. 

Hand drill, — A small steel drill from 8 to 15 inches in length, held in 
""" * Man. and Builder, Feb. 1885, p. 38. ^ 
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one kand and driven by the hand -iiammer (Fig. 5), used in making holes 
for " plug and feather" splitting and other light work. 

Grub sate, — A saw for cutting stone by hand. It consists of a plate 
of soft iron from one-twentieth to one-tenth of an inch in thickness and 
from 6 inches to 4 feet in length ; the blade is notched on the lower edge 
and fitted with a wooden back for convenience in handling and to pre- 
vent bending. Sand or emery is the cutting material, as with the steam 
saws (Fig. 17, PI. Y). 

H.— THE WEATHEBING OF BUILDING STONES. 

The term weathering, as applied to stone, includes the series of ph js 
ical changes induced by alternations of heat and cold, or by friction, as 
well as the more complex series of chemical changes, such as may be 
comprised under the heads of oxidation, deoxidation, hydration, and 
solution. Since a stone exposed in the walls of a building may be sub- 
jected to the influence of any one or the combined influences of several 
of these agencies, whereby serious consequences, as of discoloration or 
disintegration may resalt, it is important to consider, in more or less 
detail, their comparative energies under varying conditions and upon 
the various kinds of stone commonly employed for structural purposes. 

(I) PHYSICAL AGENCIES. 

Heat and cold. — It is safe to say that none of the conditions under 
which a stone is commonly placed are more trying than those presented 
by the ordinary changes of temperature in a climate like that of our 
Northern and Eastern States. Stones, as a rule, possess but a low con- 
ducting power and slight elaisticity. They are aggregates of minerals, 
more or less closely cohering, each of which possesses degrees of ex- 
pansion and contraction of its own. In the crystalline rocks these dis- 
similar elements are practically in actual contact ; in the sandstones 
they are removed from one another by a slight space occupied wholly 
or in part by a ferruginous, calcareous or siliceous cement. As tem- 
peratures rise, each and every constituent expands more or less, crowd- 
ing with resistless force against its neighbor; as the temperatures 
decrease a corresponding contraction takes place. Since with us the 
temperatures are ever changing, and within a space of even twenty-four 
hours may vary as much as forty degrees, so within the mass of the 
stone there is continual movement among its particles. Slight as these 
movements may be they can but be conducive of one result, a slow and 
gradual weakening and disintegration. 

This constant expansion and contraction is often sufficient in amount 
to be appreciable in stone structures of considerable size. Thus Bunker 
Hill Monument, a hollow granite obelisk, 221 feet high by 30 feet square 
at the base, swings from side to side with the progress of the sun during 
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a sunny day, so that a pendulum suspended from the center of the top 
describes an irregular ellipse nearly half an inch in greatest diameter.* 
. Under such circumstances as these it is not at all strange that many 
stones show a decided weakening and tendency to disintegration after 
long exposure, and particularly on those sides of buildings exposed 
longest to the sun, and which are, therefore, subject to the full range of 
temperature variations. Professor Julien has called attention to the 
marked decay thus produced on the western face of the tombstones in 
Trinity church-yard and elsewhere. It is stated further that the ashlar 
base of the steeple of the church at Thirty seventh street and Fifth 
avenue, Kew York City, is beginning to exfoliate from this cause on 
the south side (where the sun shines the longest) but not on the north 
and east. Other examples are seen on the stone stoops of the east and 
west streets, where the western face of the dark-brown sandstone is 
badly disintegrated and exfoliated, while the eastern face remains much 
longer in a perfect condition. The author has observed similar effects, 
but in a less marked degree, on the Smithsonian building, at Washing- 
ton, D. 0. The south and west sides frequently show exfoliation, while 
the north and east, upon which the sun shines but a small portion of 
the day, are almost untouched. 

This same expansion and contraction of stone sometimes produces 
disastrous effects other than those of disintegration within its own ma3S. 

The difficulty of obtaining permanently tight joints even with the 
strongest cements led Colonel Totten to institute a series of experi- 
ments with a view to ascertain the actual expansion and contraction of 
granite, sandstone, and marble when subjected to ordinary tempera- 
tures. Upwards of thirty experiments on each of these varieties of 
stone showed the rate of expansion and contraction, which seemed to 
be uniform throughout the range of temperatures employed, to be for 
granite .000004825 inch per foot each degree Fahrenheit: for marble 
.000005668 inch, and for sandstone, .000000532 inch.t 

Supposing, then, two coping stones each 5 feet long be laid in midsum- 
mer at a temperature of 96o Fahr. In winter the temperature falls to 
zero, a change of 96^. If the stones contract toward their centers, the 
whole length of stone put in motion will be 5 feet. In the case of gran- 
ite, then, the shrinkage amounts to .027792 inch, in marble .03264 inch, 
and in sandstone to .054914 inch. ' This shrinkage, small as it seems, 
from necessity gives rise to cracks at the joints, which admit the pas- 
sage of water; continual shrinkage and expansion must in time crum- 
ble the cement and leave the joint permanently open.J 

The effects of moderate temperatures upon stone of ordinary dryness 
are, however, slight when compared with the destructive energies of 

* Dana, Manual of Geology p. 720. 

tAdie found the rate of expansion for granite to be .00000438 inch, and for white 
marble, .00000613 in.— Trans. Roy. Soc. Edin., xiii, p. 366. 

tW. H. C. Bartlett on Contraction and Expansion of Building Stone. Am. Jonr. 
8ci.,Vol. xn, 1832, p. 136. 
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freezing temperatures upon stones saturated with moisture. At a tem-. 
peratnre of 30° Fahr. the pressure exerted by water passing from a liquid 
to a solid state amounts to not less than 138 tons to the square foot, or 
as Professor Geikie has strikingly put it, is equal to the weight of col- 
umn of ice a mile high. Is it, then, astonishing that a porous sandstone 
exposed in a house-front to be saturated by a winter's rain and then 
subjected to temperatures perhaps several degrees below the freezing 
point shows signs of weakness and exfoliation after a single season's 
exposure ? 

Since, then, as every quarryman knows, ho stone, however strong, 
can endure the enormous strain to which it would be subject if frozen 
solid when holding any considerable amount of water confined within 
its pores, it is but natural to conclude, as a matter of course, that other 
things being equal those stones are most durable which will absorb and 
retain the least moisture.* 

This rule is not to be accepted, however, without a considerable grain 
of allowance, since a coarsely porous stone, though capable of taking 
up a large amount of moisture will also part with it readily, or if frozen 
while saturated will permit a considerable proportion of the expansive 
force of the solidifying water to be expended otherwise than in push- 
ing apart the grains composing it. Otherwise expressed, the water will 
freeze out of a coarsely i^orous stone, while in one that is compact it 
may create sad havoc. 'Jhis is well illustrated by the common occur- 
rence of water freezing in straight cylindrical or widely-expanding ves- 
sels, and in narrow-necked pitchers and bottles. In the first instance 
the open space above is sufficient to allow all the expansion to take 
place vertically. The narrow-necked vessel, on the other hand, is almost 
invariably broken. 

To ascertain, then, the porosity or ratio of absorption of any stone is 
an important test.t 

Obviously the. best method of ascertaining the power of a stone to 
withstand the effects of frost is to actually expose prepared blocks to 
such a temperature, when saturated with water, as to freeze them solid 
and then note the amount of disintegration, or loss in strength. Un- 

* '* Other things being equal, it may probably be said that the value of a stone for 
building purposes is inversely as its porosity or absorbing power." (Hunt, Chem. 
and Geol. Essays, p. 164.) 

t Hunt in a series of tests obtained results as follows : 

Potsdam sandstone, Canada, absorbed from 0.50 to 3.26 per cent, in twenty-four 
hours. 

Medina sandstone, Canada, absorbed from 3.31 to 4.04 per cent, in iwenty-four 
hours. 

Snb^arboniferous sandstone, Ohio, absorbed from 9.59 to 10.22 percent, in twenty- 
four hours. 

Lower Silurian limestones and dolomites, Canada, absorbed from 0.11 to 5.55 per 
cent, in twenty-four hours. 

Tertiary limestones, Caen, France, absorbed from 15 to 16.05 per cent, in twenty- 
four hours. 
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fortunately this can not at all times of the year and in all places be 
done, and artificial methods must be resorted to. Brard's process^ as 
modified by M. Hdricart and Thury, consisted in boiling the cube to be 
experimented upon for half an hour in a saturated solution of sulphate 
of soda (Glauber salt) and tben allowing it to dry, when the salt taken 
into the pores crystallized and expanded in a manner supposedly some- 
what similar to that of water when freezing.* 

This process is not now in general use, as experiment has shown that 
the salt exercised a chemical as well as mechanical action, and piodnces 
results somewhat at variance with that of freezing water. The most 
important series of experiments ever performed with the process in 
this country were those of Mr. G. G. Page, made with reference to the 
selection of material for the Smithsonian Institution Building at Wash- 
ington. ^ 

The results are given in the following tablet 



Materials. 



Specific 
gravity. 



Loan in 
grains. 



Marble, closc-graineil, Maryland 

Marble, coarse "alum utono," Baltimore Coonty, Md 

Marble, blue, Maryland 

Sandstone coarse, Portland, Conn 

Sau'Lslono, fine, Tort land. Conn 

Saudiiou'.', red, Seneca Creek, Md 

Sandstone, dove-colored. Seneca Creek, Md 

Sanflsmne, Little Fally.N. J 

Sandstone, Little Falls.N. J 

Sautistonc, coarse, Nova Scotia 

Sandstone, dark, coarse, Seneca Aqueduct, Peters's quarry. 

Sandstouo, Acquia Creek, Va 

Sandstoni', 4 milua above Peters's quarry, Md 

Sandstone, Beaver Dam ouatTy, Md 

Granite, I 'urt Deposit. Mtl 

Marble, closc-gi ained, Montgomery County, Pa. 

Limestone, bine, Montgomery County, Pa 

Granite, Great Falls of the Potomac 

Solt brick .> 

Hard brick 

Marble, coarse dolomite. Mount Pleasant, N. Y 



2.857 
2.613 



2.5&T 
2.672 
2.486 



2.482 
2.518 



2.230 



2.609 
2.727 
2.609 



2:211 
2.19* 



0.19 
0.60 
0.34 

14.36 

24.93 
0.70 
1.78 
1.68 
0.62 
2.16 
5.60 

18.60 
L58 
1.72 
5.05. 
0.85 
0.28 
0.35 

16.46 
1.07 
0.91 



The specimens operated upon, it should be stated, were cut in the form 
of inch cubes. Each was unmersed for half an hour in the boiling 
solution of sulphate of soda, and then hung up to dry, this perform- 
ance being repeated daily throughout the four weeks which the exper- 
iment lasted. 

The injurious effects of artificial heat, such as is produced by a burn- 
ing building, are, of course, greater in proportion as the temperature is 
higher. Unfortunately sufficient and reliable data are not at hand for 
estimating accurately the comparative enduring powers of various 
stones under these trying circumstances. It seems, however, to be well 
proven that of all stones granite is the least fire-proof, while the fact 
that certain of the fine-grained siliceous sandstones are used for furnace 

* Chateau, Technologie Da Batiment, Vol. i, p. 262. 

tFrom Hints on Public Architecture by Robert Dale Owen, p. 119. 
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backings would seem to show that if not absolutely fireproof, they are 
very nearly so.* 

It must be remembered, however, that the sudden cooling of the 
surface of a heated stone, caused by repeated dashes of cold water, has 
often more to do with its disintegration than heat alone. 

EffecU of friction. — ^Tbe amount of actual wear to which stones in the 
walls of a bttildiDg are subjected is naturally but slight in comparison 
with those in the sills, steps, and walks, which are subject to the .fric- 
tion of feet and other agencies. Nevertheless it is sufficient in many 
cases to become appreciable after the lapse of several years. The 
striking effect produced by wind blown sands in the Western States 
and Territories has often been alluded tot and even in the Eastern 
States, as at Cape Cod, Massachusetts, there may frequently be seen 
window-panes so abraded by blowing sand as to be no longer trans- 
pa rent.J 

Tbis same abrading process is going on in all city streets, where the 
wiod blows dust and sand sharply against the faces of the buildings^ 
not with sufficient force, it may be, to perceptibly wear away the fresh 
stone, but yet forcibly enough to crumble away the small particles 
already loosened by atmospheric decomposition and thus expose new 
surfaces to be acted upon. Professor Egleston§ states that in many of 
the church-yards of New York City the effects of this abrasive action 
can be seen where the stones face in the direction of the prevailing 
winds. In such cases the stones are sometimes worn very nearly smooth 
and are quite illegible from this cause alone. 

Effects of grooving organisms, — It is in such exposed situations, as 
above mentioned, that a stone is often protected from serious loss by a 
coating of lichens or mosses, which by growing over its surface shield 
it from the abrasive action. The full effect of growing organisms upon 
the surface of stones is still, however, a matter of dispute. By some 
authorities II it is thought that they give rise to small amounts of organic 
acids which exercise a corrosive intiueuce. By others they are con- 
sidered as beneficial^ since they protect the stone from the sun's rays 
and the rain and wind. It seems probable that they may exert either 
a harmful or beueficial actiou according to the kind of stone on which 

•Cutting's experiments (Weekly Underwriter) showed that np to the point at 
which they are converted .into qaicklime(that of bright redness), limestones are less 
injured by heat than either granite or sandstones, a result not fully borne out by the 
experiments of Winchell (Geol. of Minn., Vol. i, p. 197-201). 

t On the Grooving and Polishing of Hard Rocks and Minerals by Dry Sand. W. 
P. Blake. Proc. A. A. A. S., Providence meetin<;. 

X There is on exhibition in tlie National Museum a plate of glass formerly a window 
in the light-house at Nauset Beach, Massachusetts, that was so abraded by wind- 
blown sand during a storm of not above forty -eight hours' duration as to be no louger 
aerviceablrt. The grinding is as complete over the entire surface as though done by 
artificial meaus. 

$ Am. Arch., September 5, 1885, p. 13. 

II See Winchell, Geol. of Minn., Vol. i, p. 188. 
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they grow and its environment. More observations are necessary be- 
fore anything definite can be said.* 

(2) CHEMICAL AGENCIES. 

Composition of the atmosphere, — ^The atmosphere in its normal state 
consists of a mechanical admixture of nitrogen and oxygen in about the 
proportions of four volumes of the former to one of the latter, together 
with, minute quantities of carbonic acid, ammonia, and vapor of water. 
In the vicinity of large manufacturing cities, however, it carries in addi- 
tion to increased proportions of carbonic acid,t appreciable quantities 
of sulphuroug, sulphuric, nitric, and hydrochloric acids. These, when 
brought by rains into contact with the walls of buildings, are capable, 
throughout many years of time, of producing marked effects, especially 
when aided by th« extreme diurnal ranges of temperature common in 
the eastern and northern United States.f 

*The vegetatiou of microscopic lichens takes place upon the surface of the stone, 
when, ftom any cause, that surface becomes roughened so as to afford a lodgment for 
the seeds or spores of tl>eso plants. These growing, still further hasten the disinte- 
gration of the stone, and accumulating about- them the line dust floated by the at. 
mosphere becomes points for the absorption of more water, which, on freezing, still 
further roughens the surface, and the patch of lichen gradually extends. These 
'lichens often gain attachment upon the surface of a finely dressed stone, from some 
little inequality of texture, or from softer material that more readily becomes decom- 
posed or more readily accommodates the growth of the plant. Such atones in time 
become partially or entirely covered by lichens, and present an unsightly aspect. 
The amount and degree of this growth varies with position in reference to the sun 
and with a more or less elevated situation. 

It should not be forgotten, however, that any stone giving root to lichens is not 
one of those which most easily disintegrates, for in these the destruction goes on so 
rapidly that the surface does not aQow the growth of such plants. The lichen-covered 
focks in nature are usually those of great strength and durability. None of the softer 
or rapidly decaying rocks produce this vegetation. (Rep. on Building Stones by 
James Hall, 1868, pp. 54 and 55.) 

t Twenty-one tests of the air in various parts of Boston dnring the spring of 1870 
yielded Mr. Pearson 385 parts of carbonic acid in 1,000,000. Eleven tests of the win- 
ter air of Cambridge yielded Mr. Uill 337 parts of the acid in i,000,000 (Second An- 
nual Report Massachusetts State Board of Health, 1871, p. 52). Dr. Kidder found the 
outdoor air of Washington to contain from 387 to 448 parts in 1,000,000. Mr. Angus 
Smith (Air and Rain, p. 52), after an elaborate series of experiments, reports the air 
of Manchester (England) to contain on an average 442 parts of the acid in 1,000,000. 

tDr. Smith (op. cit.) found the proportions of these acids in London, Liverpool, 
and Manchester to be as follows : 





Sulphuric. 


Hydreckloric. 


Nitric. 


Localities. 


Grains per 
gallon. 


Parts per 
million. 


Grains per 
gallon. 


Parts per 
million. 


Grains per 
gallon. 


Parts per 
million. 


lA>iidon 


1.4345 
2.7714 
2.9163 


20.49 
30.59 
41.60 


.0872 
.7110 
.4055 


1.250 
10.16 
6.79 




840 


Livei-pool 

AT ATir.hRAt.(',r 




.582 




886 









He also found the total acids for Manchester to average for 1870 3.7648 grains per 
gallon. It should be noted, however, that these acids were not considered as existing 
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Chemical action of the atmosphere. — The aeries of changes induced by 
these agencies are, as above indicated, chemical in their nature and may 
all, as first suggested be conveniently grouped under the heads of 
oxidation, deoxidation, hydration, and solution. These may as well 
be considered in the order given. 

Oxidation. — The process of oxidation is commonly confined to those 
stones which carry some form of iron as one of their constituent parts. 
If the iron exists as a sulphide (pyrite or marcasite), it very probably 
combines with the oxygen of the air on exposure, forming the various 
oxides of iron such as are popularly known as *' rust." If the sulphide 
occurs scattered in small particles throughout a sandstone the oxide 
is disseminated more evenly through the mass of the rock, and aside 
from a slight yellowing or mellowing of the color, as in certain of the 
Ohio sandstones, it does no harm. Indeed, as suggested by Professor 
Winchell, ♦ it may result in positive good, by supplying a cement to the 
individual grains, and thus increasing the tenacity of the stone. In all 
other than sandstones, however, the presence of a readily oxidizable sul- 
phide is a serious defect, since crystalline rocks require no such cement, 
and the change in color can in very few cases be considered other thau 
a blemish. This is well illustrated in some of the lower courses of 
granite in the new capitol building at Albany, New York, to which 
reference has already been made. More than this, the pyrite, in decom- 
posing in contact with the gaseous atmosphere of cities, may give rise to 
small quantities of sulphurous and sulphuric acids, which by their cor- 
rosive action upon the various mineral constituents of the stone render it 
porous and more liable to the destructive effects of frost. (See p. 301.) 
The conversion by oxidation of a sulphide into a sulphate is moreover 
attended with an increase in volume; there is thus brought to bear a 
mechanical agency to aid in the work of disintegration. 

Iron in the form of a ferrous carbonate is a common constituent of 
many calcareous rocks, and in the form of other readily decomposable 
protoxide compounds occurs not in frequently in the cementing material 
of fragmental'rocks lying below the water level. All these compounds 
are susceptible to oxidation on exposure to atmospheric influences, and 
to these, more than to the presence of sulphides is presumably due the 
mellowing commonly observed in white marble or the light gray sub- 
Carboniferous sandstones. 

in the atmosphere entirely in an ancombined state, but were probably in large part 
combined with other substances to form chlorides, sulphates, etc. L. P. Grata- 
cap (School of Mines Quarterly, May, 1883, p. 335), from a series of tests at Staten 
Island, New York, computed the entire amount of chlorine brought down by the 
rains during 1884 to have been some 46.23 pounds for each acre of ground. This is 
regarded as in large part combined with sodium to form sodium chloride (common 
salt). Egleston (Cause and Decay of Building Stone, p. 5) estimates that the 4,500,000 
tons of coal annually burnt in New York City discharge into the air 78,750 tons of 
sulphuric acid. In 65 cubic centimeters of rain-water caught during an exposure of 
forty-one days, this same authority found 4| milligrams of sulphuric acid. 
• * Geol. of Minn., Vol. i, p. 189. 
H. Mis. 170, pt. 2 22 
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Iron, iQ the form of magnetite — a mixture of the ferrous and ferric 
oxides — is liable to still further oxidation, becoming converted wholly 
into the hydrous or anhydrous ferric oxide. Thus, if abundant, the 
rock assumes a rusty hue, and perhaps gradually falls away to a coarse 
sanil, as is the case with certain of our diabases.* 

Black mica, hornblende, augite, and other silicate minerals rich in iron 
are also liable on long exposure to change through the further oxidation 
of this ingredient, but when a stone is placed high and dry, as in the 
walls of a building, this change must necessarily be so slow as to be of lit- 
tle moment, though of the greatest importance from a geological stand- 
point. Mr. Wolff, however, states t that tombstones of diabase in ceme- 
teries about Boston have in some cases turned a rust-brown color, the 
change apparently occurring in the hornblende and augite. The feldspars 
of the granites used in this same city were also observed in many cases 
to have become liver-brown, rusty-red, or yellow owing to the higher 
oxidation of the iron coutaiued by them. 

Beoxidation.-^The process of deoxidation, whereby a ferric is changed 
to a*ferrou8 oxide, is possible generally only in presence of organic 
acids and continual moisture. It is likely, therefore, to affect only those 
stones used for foundations^ and need not be further considered here. 
The same may be said in regard to hydration, whereby an anhydrous 
is changed to a hydrous oxide. The blotching and variegation of beds 
of sandstone, as those of Marquette, Mich., is due to the deoxidation 
and hydration of the iron oxides forming their cement, together with a 
partial removal of the same by the aid of organic acids. Such changes 
are presumably possible only in the quarry bed or in moist foundations 
and bridge abutments. ^ 

Solution. — The subject of solution can not, however, be passed over 
so lightly. Pure water alone is practically without effect on all stones 
used for building purposes. Eain-w ater, however, as already noted, 
may contain appreciable quantities of various acids which greatly add 
to its solvent power, as the rapid destruction of certain classes of 
rocks only too well attests. Carbonate of lime, the material of ordi- 
nary marbles and limestones, is particularly susceptible to the solvent 
action of these acids even when they are present in extremely minute 
quantities, and to. this agent is largely due the rapid defacement of the 
marble tombstones in church-yards and the marble faced buildings in 
cities. 

It is to the ready solubility of calcium carbonate that is due in large 
part the poor weathering qualities of sandstones with calcareous cem- 
ents. The calcite is slowly removed by solution; the silicious grains thus 
become loosened, and, falling away under the influence of wind and rain, 

* In one part o( tbe dikes that form the Hanging Hills at Meriden, Conn., the rock 
(diabase) is quite black, and the amount of iron (nearly 14 per cent, of magnetite) 
has been the cause of rapid disintegration. Hawes, Am. Jour. Sci., Vol. ix, 3d, 
1«75, p. 188. 

t R^p. Tenth Census, 
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expose fresh surfaces to be acted upon. Certain of the ferruginous 
cements are likewise susceptible to the influence of the acidulated fains, 
though the anhydrous oxides occurring in the Potsdam stones are, ac- 
cording to Julien, less soluble than are the hydrated forms occurring in 
those of Triassic age.* The feldspars of granites and other rocks are 
also susceptible to the same influence, though naturally in a much less 
degree. The acidulated rains aided by the disintegration produced by 
temperature changes may in time partially remove, in the form of car- 
bonate, the alkalies — potash and soda — and the rock slowly disinte- 
grates into sand and clay. The feldspars of the gncjss, used so ex- 
tremely in years past in and about Philadelphia, are said to have proved 
peculiarly liable to this change, and it has been found necessary in many 
instances to paint some of the older structures formed from it to avoid 
serious disintegration. 

(3) INDURATION OF STONE ON EXPOSURE. 

The changes produced by weathering are not in all cases those of de- 
composition. All stones, and especially the limestones and sandstones, 
undergo at first a process of hardening on being removed from the 
quarry or when exposed in the quarry bed, as will be noted further 
on. This hardening is explained by ^Newberry and others on the sup- 
position that the water with which the stones are permeated, holds in 
solution, or at least in suspension, a small amount of siliceous, calca- 
reous, ferruginous or clayey matter. On exposure to the atmosphere 
this quarry water, as it is technically called, is drawn by capillarity to 
the surface of the block and evaporated. The dissolved or suspended 
material is then deposited, and serves as an additional cementing con- 
stituent to bind the grains more closely together. It is obvious that 
the amount of induration must in most cases be quite small, and lim- 
ited to but a thin outer crust on each block ; also that when this crust 
has once formed it can, if removed, never be replaced since the stone 
in the walls of a building is cut off from further supply of quarry water, 
and as a matter of course, after whatever quantity contained within its 
own mass has come to the surface and evaporated, no further hardening 
by this means can take place. This induration sometimes takes place 
in a peculiarly rapid and interesting manner. Dr. Wadsworth, in writ- 
ing on some Potsdam and St. Peter's sandstones near Mazo Manie, 
Wis.,t states that those portions of the stone which are exposed to at- 
mospKeric influences have become by induration converted into com- 
pact quartzites, while the protected portions still retain their porous 
and friable nature. So rapidly does this change take place that an 
exposure of biit a few months is sufficient to produce very marked re- 
sults on a freshly broken surface. 

It is on this account that the practice of setting rough stone in a 

* Julien, Rep. Tenth Census, Vol. x, p. 77(j. 
tProc. Bos. Soc. Nat. Hist., Vol. xxii, 1883, p. 202. 
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wall, and leaving them to be carved whea the structure is completed, 
is stOQgly condemned by some,* as in so doing the hard outer crust 
that began to form as soon as the stone was exposed to evaporation is 
entirely removed, and the delicate carving disintegrates much more 
rapidly than otherwise would have been the case. The carving, it is 
argued, should be done at once, while the quarry water is still present, 
and the crust then forms upon its surface, and it is tbus better able to 
resist atmospheric action. The rescouring and honing of buildings and 

works of art is strongly objected to on similar grounds.! 

• 

(7) WEATHERING PROPERTIES OF STONES OF VARIOUS KINDS. 

We will how consider the effects of the various agencies just enumer- 
ated upon the diff^erent classes of rocks in common use for building 
materials. 

Granites are liable to disintegration chiefly from the constant expan- 
sion and contraction caused by natural temperatures. The chemical 
changes to which they are subject, such as the kaolinization of the 
feldspars or rusting of the micas, being as a rule scarcely noticeable 
in the walls of * building, while they are so compact as to be practically 
non-absorbent and hence not liable to injury by freezing alone. The 
same may be said respecting the diabases, melaphyrs, and basalts when 
not particularly rich in magnetite or secondary calcite. Dr. Hague, 
in describing the decay of the granite obelisk in Central Park, New 
York, says: •'^In my opinion the process of disintegration has been an 
extremely slow one, caused by a constant expansion and contraction 
of the tjonstitutent minerals near the surface, due to diurnal variations 
of temperature. In a climate like that of New York, where these diurnal 
changes are frequently excessive at all times of the year, the tension 
between the minerals would naturally tend to a mechanical disinte- 
gration of the rock. Granite being a poor conductor of heat, the efl'ect 
of these changes would be felt only at short distances below the surface, 
causing in time minute fractures and fissures along lines of weakness. 
Into these openings percolating waters, upon freezing, would rapidly* 
complete the work of destruction." J 

The decaj^ of the obelisk since it reached New York, then, has been 
simply mechanical and not chemical. The same has been found true by 
Professor Julien of certain granites used for building in New York (Jity.§ 

Helmerson explains the rapid disintegration of the Alexander column 
in St. Petersburg, Eussia, on the grounds that it contains many large 
crystals of a triclinic feldspar, which when subjected to the extreme 
temperatures of Eussian climate expand and contract unequally in the 
direction of their three crystallographic axes and hence cause the 

*Le Due, Story of a House, p. 113. 

tSee Chateau, under '*lQconv6uience du grattage ii vif," p. 353. 

X Scieuce, December 11, 1885, p. 511. 

^E, g,, the old ** Tombs" building on Center street. 



BUILDING AND ORNAMENTAL STONES. 



341 



crumbling.* This view seems plausible, bat we believe it yet remains 
to be shown that rocks rich in triclinic feldspars in reality disintegrate 
more rapidly than others. 

Granite was for a long time popularly believed to be a nearly fire- 
proof material. The great fires of Portland, Boston, and Chicago not 
merely exposed this delusion but proved the direct opposite — that in- 
stead of being the most fire-proof it was the least so, ranking below 
either sand or limestone. The peculiar susceptibility of the stone to 
the effect of heat may be ascribed to its-compact and complex structure, 
each of its constituent minerals possessing different degrees of expan- . 
sibility.t 

It has also been suggested by certain authors that the minute water- 
filled cavities in the quartz of these rocks may be aii important factor, 
since, when highly heated, the water is converted into steam and an 
explosion results, causing the quartz to fly into fragments. f 

The relative durability of sandstones and granite under fire is stated 
to have been well shown not long since at the burning of St. Peter's 
Church at Lamerton, England. The church itself, which was built in 
great part of granite, was completely ruined, while the tower, built 
of a local freestone, around which the heat of the fire was so great as 
to melt six of the bells as they hung in the belfry, was left intact, ♦ 
although the granite window-jams and sills were destroyed.§ 

Limestones and dolomites, both marbles and the common varieties, are 
perhaps less aff'ected than granite by the purely mechanical agencies, 
but make up for this in their susceptibility to the solvent action of gas^ 
eons atmospheres. Limestones are in this respect less durable than 
dolomites, so that, the tenacity being the same, a dolomite might, under 
the same circumstances, be considered as promising greater durability 

* See Science, January 22, 1866, p. 75. 

t The co-efflcieut of cubical expansion for several of tbe more common rock-forming 
minerals has been determined as follows : 

Quartz 000036 Tourmaline 

Orthoclase 000017 Garnet.! 

Adularia (feldspar) 0000179 Calcite 

Hornblende 0000284 Dolomite : 

Beryl 000001 

The quartz, it will be noticed, has a co-efficient of expansion doubles that of the 
orthoclase, and nearly a third greater than hornblende. T'he matter is further com- 
plicated by the fact that each individual mineral expands unequally along the direc- 
tion of its various axes. Thus quartz gives a co-efficient of .00000709 parallel to the 
major axis, and of .00001.385 perpendicular to this axis ; adularia gives .0000156, 
.000000059, and .00000294 for its three axes ; and hornblende for the same axes gives 
.0000081, .00000084, and .0000095. (See darkens Constants of Nature, Smithsonian 
Misc. Coll., Vol. XIV.) 

t After a microscopic examination of thin sections of all our granites, such as are 
UHed for building purposes, the autlior can but feel that in most cases the results 
thus produced Are too small to need serious consideration. 

4 Am. Arch., Vol. iv, 1878, p. 80. 
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than a limestone (see p. 350). A thoroughly crystalline or non-crystal- 
line compact and homogeneous limestone or dolomite is scarcely, if any, 
more absorbent than a granite, and hence it is as little liable to injury 
from freezing. Professor Geikie, in studying rock- weathering as dis- 
played by the marble tombstones in Scottish cemeteries, observed that 
the process presented three distinct phases, all of which were at times 
observable on the same slab. These were ( 1) superficial solution, caused 
hy the carbonic and sulphuric acids of the at mosphcre ; (2) internal dis- 
i»%ra/io;i, accompanied or preceded by the formation of an exterior 
-coat or film of sulphate of lime 5 and (3) curvature and fracture. The 
first phase manifested itself in loss of polish and gradual roughening of 
the surface, followed by the formation of minute rifts and final rapid 
disintegration. (*>nc case is mentioned in which a stone erected in 1785 
became so far decayed as to require restoration in 1803, and at the time 
of writing (1880) was and had been for some years so corroded as to be 
entirely illegible. 

The second phase, that of internal disintegration, manifested itself 
in a peculiar manner. In a number of cases examined it was found 
that the sulphuric acid brought in contact with the stone by rains 
had reacted upon the calcium carbonate, producing a superficial coating, 
varying in thickness from that of a sheet of paper to a millimeter, of 
sulphate of lime. This, so long as it remained intact, seemed to protect 
the stone from other atmospheric influences. On the breaking of the 
crust, however, it was found that the cohesion of the crystalline gran- 
ules lieneath had been destroyed and the stone crumbled rapidly to 
sand, the cause of which is attributed largely to mechanical agencies. 

The third phase, that of curvature and fracture, was observed only on 
thin slabs of marble which had been placed in a horizontal or vertical 
position and confined by a frame of sandstone. It manifested itself in 
the bulging outward of the slab like the bellying of a well-filled sail. 
In one case examined, that of a slab of marble 30J inches long, 22| 
inches wide, by three fourths of an inch thick, which had been thus se- 
cured against a wall, the slab was found to have escaped from its fasten- 
ings at the sides^ though still held at the top and bottom, and to have 
bulged outward sufficiently to allow the insertion of the hand and arm 
between it and the wall at the widest point. It had also expanded 
laterally so as to be one-half an inch wider in the center than at the 
ends. The outer surface of the slab where the greatest strain was pro- 
duced by the bending was filled with minute cracks or rifts, the largest 
of which were some one-tenth inch in diameter. The cause of the bulg- 
ing is believed by Professor Geikie to be due to expansion caused by the 
freezing of water absorbed from rains.* 

Professor Geikie's conclusions from the examination of a large num- 
ber of cases were to the effect that in all but exceptionally favorable 
and sheltered localities slabs of marble exposed to the weather in such 

*Geol. Sketches, pp. 170-172. 
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^ climate as that of Etliuburgli lost their polish after an exposure of 
bat a year or two and became entirely destroyed in less than a century; 
hence that the stone was quite unfitted for outdoor work in that vicin* 
ity. These results are greatly in exaggeration of what takes place in 
our own cemeteries. Professor Julien states that in the city cemeteries 
about New York the polish on marble tombstones often survives forten 
years, and in protected places, as near the ground in suburban ceme- 
teries, for half a century. He farther states that while of the tomb- 
stones in St. Paul's churchyard in New York City, abont one-teuth of the 
inscriptions dating back to the latter part of the eighteenth ceutnry are 
illegible, he has never seen the same effect produced in suburban cem- 
eteries in the same length of time. The author's own observations on 
the subject are to the effect that in the cemeteries of -the smaller towns 
and cities of New England marble tombstones will retain their polish 
for a period of ten or fifteen years and up to thirty or thirty-five pre- 
sent no sign of disintegration of a very serious nature. Beyond this 
time, however, the surface becomes rough and granular and the edges 
of the stone may be found filled with fine rifts into which particles of 
dirt become lodged or lichens take root, giving it a dirty and unkempt 
appeaiance.* 

Such stone are frequently taken down, rehoned aud polished, and again 
set up to do duty for another term of years. A closely crystalline or 
non-crystalline, compact, and homogeneous limestone is probabl^^ as 
little affected by frost as are the granites. Very many of the lime- 
stones and dolomites used for ordinary building are, however, by no 
means sufficiently non-absorbent to protect them from injury by freez- 
ing, nor are they suflBciently uniform in texture to weather evenly, the 
disintegratio.n going on more rapidly in some layers than others, thus 
producing rough and unsightly walls. Professor Winchell, writing on 
the weathering of the Trenton limestone used at Saint Paul and Min- 
neapolis, saj^sit *' The stone itself has an attractive and substantial 
aspect when dressed under the hammer, the variegations due to the 
alternating shaly and limy parts giving the face a clouded appearance, 
as of gray marble, without being susceptible of a uniform polish. 
Where protected from the weather the shale will endtire and act as a 
strong filling for the frame-work of calcareous matter for a long time ; 
but under the vicissitudes of moisture and dryness, and of freezing and 
thawing, it begins to crumble out in a few years. This result is visible 
in some of the older buildings, both in Saint Paul and Minneapolis." 
Professor Hall, writing on rock weathering,{ says: "In the gray or 
bluish- gray subcrystalline limestones the argillaceous matter, instead 
of being distributed throughout the mass, is usually present in the 

* The fine grained saccharoidal marbles used for statuary are even less durable, and 
in extreme cases have shown serious disintegration at the end of three or four years 
exposure. 

t Preliminary Report on Building-stones, etc., 1880, p. 13- 

t Report on Building-stones, p. 36. 
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form of seams which are parallel to the lines of bedding or distributed 
in short, interrupted laminae. These seams, whether continuous or 
otherwise, are fatal to the integrity of the stone, and there is scarcely 
a limestone structure in the country, of twenty -five years standing, 
which is not more or less dilapidated or unsightly, from the effects of 
absorption of water by the clay seams, and the alternate freezing and 
thawing. When laid in the position of the original beds, which is the 
usual mode, the separation by the clay seam is slower; but when used 
as posts or pillars, with the lines of bedding vertical, the change goes 
on more rapidly." 

Sandstones, on account of their widely varying textures and degrees 
of compactness, together with an equal variation in composition and 
character of cem^ihting materials, are influenced, to a greater or less 
extent, by all the atmospheric influences enumerated* In the order of 
its apparent importance may be mentiond first the effects of freezing. 
As will be noticed by reference to the tables in the appendix, sand- 
stones will absorb from about one-fiftieth to one-eighth of their weight 
in water in twenty-four hours, or from 2 per cent, to 12J per cent. The 
approximate amount which a stone may absorb with impunity cannot, 
of course, be stated, since much depends on its position in a building 
and the strength and structure of the stone itself. It is not too much 
to say, however, that any stone which will absorb 10 per cent, of its 
weight of water during twenty-four hours should be looked upon with 
suspicion until, by actual experiment, it had shown itself capable of 
withstanding without harm freezing when in this condition. Half of 
this amount may be considered as too large when the stone contains 
any appreciable amount of calcareous or clayey matter. (See foot-note, 
p. 348.) 

It is to their great absorptive power that is due the large amount of 
disintegration and exfoliation seen in the softer sandstones, as the Tri- 
assic of the Eastern United States and the sub-Carboniferous of Ohio. 
When a stratified rock, and especially one that is distinctly laminated, is 
placed on edge the water filters into it from above, and, there freezing, 
from necessity produces the scaling so often noted in the Connecticut 
brownstone. If placed on the bed the effect is not nearly as disastrous, 
but with a porous stone the effect of continual freezing and thawing can 
but be injurious. It was with an apparent entire disregard of the prob- 
ble effect of these agencies that was selected the soft and porous Juro- 
Cretaceous sandstone from Acquia Creek, Virginia, for the construction 
of the White House, central part of the Capitol, and other public and 
private buildings in Washington, a stone so susceptible to those influ- 
ences, that it is only by a most prodigal use of paint and putty that the 
buildings are kept in a condition at all presentable.* 

* Otlier reusoDs than that of lack of durability can be given against the use of 
a too porous stone in a bouse wall. "A red sandstone house may be a very handsome 
building, but then it may bo holding tons of water, and such a wall, if exposed to the 
northwest, in an open country, in our neighborhood, in a rainy winter, would, no 
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Acid gases are naturally without effect upon the silicious particles 
of a sandstone, and can be productive of injury only in dissolving out 
the ferruginous and calcareous cements. This is actually accomplished 
in many cases, and much disintegration results as a consequence. In- 
deed, Eglestou* seems to regard the serious decay into which the stone 
of Trinity Church, Few York, has fallen, to be due chiefly to this cause, 
supplemented by the action of frost after the cement had been removed 
and the stone thus rendered porous. The relative solubility of the vari- 
ous ferruginous cements has been already alluded to (ante p. 339). Oxi- 
dation is likely to play a more noticeable part in sandstones than in most 
other rocks, owing to their porous nature, which allows ready access of 
water and air. The effect of oxidizing pyrite in produciiig the mellow- 
ing and other color changes in stones of this class is suflQclently dwelt 
upon elsewhere, as is also the effect of heat, both natural and artificial. 

On account of their porosity and natural roughness of surface sand- 
stones are of all stones most likely to afford foothold for the growth of 
a!g8e, lichens, and mosses. While it is yet to be proven that these are 
actually injurious, they are at least suggestive of an unhealthy damp, 
ness. A stone once covered by these organisms will absorb more water 
and give it up more slowly to evaporation than one whose surfaces are 
not thus protected. 

Serpentines when free from bad veins are as a rule non-absorptive 
and not affected by gaseous atmospheres, hence are durable if free from 
bad joints. The Pennsylvania serpentines sometimes turn whitish on 
exposure, but so far as observed do not disintegrate. 

Soapstone, although too soft and possibly too slippery for general 
building, is nevertheltJss one of the most durable stones, being not only 
proof against atmospheric and chemical agencies, but when well sea- 
soned fire-proof as well. 

Gypsum is too soft and too soluble in ordinary terrestrial waters to 
be of great value. 

L— Olf THE SELECTION OF BUILDING STONE. 

(1) GENERAL CONSIDERATIONS. 

From what has gone before it must be evident that there are many 
more factors which go to determine the value of stone for structural 
purposes than are ordinarily taken into consideration. It may there- 
fore not be out of place here to mention a few general principles to be 
observed in selecting stone for any purpose in which durability or 
stability of color are matters of importance. It should be stated at the 

doubt, get saturated. This means expending more fuel to convert part of this water 
into vapor. The diflSculty is surmounted to a great extent by building hollow walls, 
the inner wall being of brick. Woe unto the man who has not taken this precaution." 
(T. Mellard Reade, in Proc. Liverpool Geological Soc, p. 445 and 446, 1883-84.) 

'Cause and Prevention of Decay in Building Stone. Trans. Am. Soc. Civ. Engs. xv, 
1886. 
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outset that the probleai of ascertaining by laboratory or other tests 
the actual qualities, good or bad, of any stone, is peculiarly complicated 
and difficult.* In the present state of our knowledge nothing liiie 
definite rules of procedure with any probability of accurate and reliable 
results can be given. That the difficulties may be better appreciated 
it may be well to note hero the main points to be considered. In the 
order of their apparent importance they are : 

(1) Kesistance to changes in temperature. 

(2) Resistance to chemical action of the atmosphere. 

(3) Crushing strength and elasticity. 

^4) Eesistance to abrasive action of feet and windblown sand. 

The order as above given may be subject to modification to suit indi- 
vidual cases. In many instances the actual strength of a stone is a 
matter of little importance, and in protected situations the quality men- 
tioned under (4) may be wholly left out of consideration. In still other 
cases, as in bridge abutments, strength and elasticity are matters of 
greatest import, while that of change of color can have no essential 
value. In the arrangement given above, especial regard has been had 
to stone exposed in the exterior walls of a building, and in a varied 
climate like that of the northern and eastern United States. 

The first item for consideration is then the matter of climate. This,, 
together with the location in which a structure is to be erected, with 
especial reference to proximity to large cities and manufacturing estab- 
lishments, and even the directions of the prevailing winds and storms, 
are of primary importance and need consideration as well as do the 
physical and chemical properties of the stone itself.t 

Our Northern and Eastern States, with an annual precipitation of some 
thirty-nine or forty inches and a variation in temperature amounting in 
some cases to not less than 120^, are necessarily more trying than those 
where the precipitation is less or the temperature more uniform. There 
is many a porous sand or lime stone which could endure an exposure of 

* See article '* On the testing of buildiiig-stoue," by th^ writer in American Archi- 
tect for February 16, 1889. 

^ t "As an instance of the diflference in degree of durability in the same material sub- 
ject to the effects of atmosphere in town and country we may notice the several 
frustra of columns and other blocks of stone that were quarried at the time of the 
erection of St. Paul's Cathedral in London, and which are now lying in the island of 
Portland, near the quarries from where they were obtained. These blocks are in- 
variably found to be covered with lichens, and although they have been exposed to 
the vicisciitudes of a marine atmosphere for more than one hundred and fifty years 
they still exhibit beneath the lichens their original forms, even to the marks of the 
chisel employed upon them, whilst thestouo which was taken from the same quarries 
and placed in the cathedral itself is in those parts which are exposed to the south 
and southeast winds found in some instances to be fast moldering away." (Gwylt's 
Encyclop. of Arch., p. 458.) 

It is stated that in England the northern part of a building is always in a better 
state of preservation than the southern, owing to the more uniform amount of moist- 
ure and less heat from the sun. 
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handreds of years in a climate like that of Florida or New Mexico, but 
which would probably be found in a sad state of disintegration at the 
end of a single season in some more northern State. 

We are accustomed to hear a great deal regarding the wisdom of the 
ancients, and especially the Egyptians, as shown in the selection of 
enduring materials for their obelisks and monuments,* a wisdom or 
prudence which modem builders " admire more than they imitate,'^ and 
we are referred to the still legible inscriptions and sharp sculptures on 
the surfaces of these obelisks, even after thousands of years of ex- 
posure, as proof of this marvelous foresight on the part of a semi- 
barbarous people. It must be borne in mind, however, that nature 
herself had vastly more to do in this matter than Egyptian foresight, 
aud it is more than probable that at that time materials were selected 
with as little regard for their lasting qualities as they are to-day. The 
Syeue granite, so durable under Egyptian skies, is no better than 
those in common use in this country, as the transported obelisks in 
New York and London have plainly shown. It is a matter of climate 
more than of material, and this fact should never for a moment be ig- 
nored. Were the climate of the United States like that of Egypt, 
southern Italy, or Mexico there would have arisen no occasion for the 
compilation of this chapter.t 

(2) PRECAUTIONS TO BE OBSERVED. 

The precautions which should be observed in selecting a stone for 
building purposes may here be briefly alluded to. 

In those portions of the northern aud eastern United States that 
have been subjected to glacial action,{ and where the great mass 

* Vide Mat^riaux de Construction, par L. Mal<5cot, p. 30. 

t **From the manner in which the buildings and monuments of Italy, formed of cal- 
careous materials, have retained to a wonderful degree the sharpness of f heir orginal 
sculpturing, unless disfigured by the hand* of man, it is clear that a dry aud smokeless 
atmosphere is the essential element of durability. In this respect, therefore, the 
humid sky and gaseous atmosphere of British towns must always place the buildings 
of this country at a comparative disadvantage as regards durability." (Hull, p. 282.) 

"La Gr^ce, la Basse Italic, et uotamment la Sicile, dit il, out cet ^trauge privilege 
que tout s'y conserve intact, presque sans se d^t^riorer, pendant des si^cles cons^cu- 
tifs. Aussi les monuments, les statues, les marbres blancs eux-m^mes, qui, chez nous 
(en France), deviennent noirs en deuxans, rouges en dix ans, ruin^s en cinquante, chez 
eux sont h peine noircis au bout de trois ou quatre si^cles d'exposition e\ plein air. 
Sous terre 6u dans un appartement ils gardent intactes leur forme et jusqu'^ leur 
blanchenr, k perp^tuit^ pour ainsi dire. 

J'ai vu retirer de terre k Pouzzole, pr^s de Naple, des marbres enfouis depuis plus de 
deux mille ans, qui avaient I'air de sortir des mains du sculpteur. 

A Palerme, les statues et les marbres en plein air sont, il est vrai, assez noirs ; mais 
ils n'ont jamais 6t6 touches, m'a-t-on dit,depuis lenr miso en place, et il y a Itl des 
statues qui dateut de dix si^cles." (E. Carrey, as quoted in Malecot's Mati^riaux de 
Construction, p. 31.) 

tThis includes all of New England and those portions of other States lying north 
of a line running irregularly from a point near the western end of Long Island 
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of rotten rock that had accumulated during previous geologic ages 
has been entirely removed, if the surface of the rock as displayed 
in the quarry or natural outcrops presents a fresh and undecom- 
posed appearance, this may be construed as a strong argument in its 
favor, though it can not in all cases be accepted as conclusive.* A 
purely calcareous rock may weather rapidly and yet leave no debris, 
since its constituents are soluble and may all be carried away by 
running water, leaving no traces to tell of the havoc going steadily on. 
Impure limestones and all silicious rocks, however, leave more or less 
debris as mark of their decay. 

But in regions south of the glaciated area the rock is still covered hy^ 
the decomposed mass, and hence no clew can thus be obtained. In 
such cases one can only have recourse to structures that have already 
been erected fromjbhe stone in question and there observe its weather- 
ing qualities, or, if these are lacking, observe the stone in those parts^ 
of the quarry that have not recently been worked. In opening a new. 
quarry, blocks should always be tested by allowing them to lie and sea- 
son for at least a year before using. At the end of this time the pres-. 
ence ot any readily oxidizable pyrite will have made its presence known, 
and the amount of disintegration, or induration, as the case may be, 
will furnish a slight clew regarding its future behavior. Indeed, this 
seasoning of stone prior to its introduction into a building should always 
be insisted upon, whatever its character. A good building stone, 
whatever its kind, should possess a moderately fine and even texture, 
with the grains well compacted, should give out a clear ringing sound ' 
when struck with a hammer t and show always a clean fresh fracture. 
It should also be capable of absorbing only a proportionally small 
amount of water, f 

across New Jersey; thence northwesterly across Pennsylvania into New York State 
south of Buffalo; thence southwesterly to near central Ohio; thence ^ue south 
nearly to the Ohio River; westerly along the river to a point north of Louisville, 
Ky. ; thence northerly again nearly to Indianapolis, Ind. ; thence southwesterly so as 
to include nearly all of Illinois; thence northwesterly to a point near Saint Louis; 
westerly toward Jeflferson City, Mo. ; thence along the Osage River and northwest- 
erly through Kansas near Topeka; through the eastern half of Nebraska, through 
Dakota west of Bismark, and thence onward into Montana. 

* "No artificial structure or position will ever subject the stone to the same degree 
of weathering influence to which it is exposed in its natural position. * » * The 
rock which has withstood these influences is quite equal to withstand the exposure of 
a few centuries in an artificial structure, " (Hall Rep. on Building Stone, p. 24.) 

t In a report oa some experiments on the transverse strength and elasticity of build- 
ing stone, Mr. T. H. Johnson states " the resonance of each piece tested was propor- 
tional to the modulus of elasticity as found by the test." (Rep. State Geol. of Ind.* 
1881, p. 38.) 

t En un mot, les qualit^s essentielles des pierres tantdures que tendres sout d^avoir 
le grain fin et homogtine, la texture uniforme et compacte ; de r^^ister i!t I'humidit^ 
a la gel^e, et de no pas 61ater au feu en cas d'incendie. (Chateau, Vol. i, p. 272.) 

Any sandstone weighing less than 130 pounds per cubic foot, absorbing more than 
5 per cent, of its weight of water in twenty-four hours, and effervescing anything but 
feebly with acids, is liable to prove a second-class stoue as regards durability where 
there is frost or much acid in the air." (Notes on Building Construction, p. 36.) 
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The porosity of any stone is usually characteristically shown by its 
manner of drying after a rain ; some will dry quickly, while others that 
have absorbed' a larger quantity of water will remain moist for a long 
time. In the case of a sandstone it may be said that the grains should 
be closely compacted, so that the proportion of cement necessary to en- 
tirely fill the interspaces is comparatively small. Of all cementing ma- 
terials the argillaceous and calcareous are the least durable, and the 
purely siliceous the most so, the ferruginous cements standing interme- 
diate in the series. Indeed a purely siliceous sandstone cemented 
closely by a siliceous cement may be classed as one of the most durable 
of stones, although unfortunately on account of their hardness and poor 
colors such can be utilized only at a considerable expense and not al- 
ways with good effect. Professor Geikie ♦ mentions an instance in which 
a fine siliceous sandstone erected as a tombstone in Grey friars church- 
yard about 1646, and defaced by order of the Government in 1662, still 
showed the marks of the defacing chisel upon its polished surfiice after 
a lapse of over two hundred years. 

(3) COMPARATIVE DURABILITY OF STONES OF VARIOUS KINDS. 

In this connection the following table upon the *'life^' of various 
kinds of building stone in Xew York City is of interest ; by the term 
life being understood the number of years that the stones have been 
found to last without discoloration or disintegration to the extent of 
necessitating repairs. 

Lffe in years. 

Coarse brown-stone 5 to 15 

Fine laminated brown-stone 20 50 

Compact brown-stone 100 200 

Blue-htone (sandstone), untried, probably centuries. 

Nova Scotia sandstone, untried, perhaps 50 200 

Obio sandstone (best siliceous variety), perhaps from one to many centuries. 

Coarse fossiliferous limestone 20 40 

Fine oolitic (French) limestone 30 40 

Marble, coarse dolomitic 40 

Marble, fine dolomitic 60 80 

Marble, fine 50 100 

Granite 75 200 

Gneiss, 50 years to many centuries. t 

The fact that certain quarries have furnished good material in the 
past is no guarantee of the future output of the entire quarry. This 
is especially true regarding rocks of sedimentary origin, as the sand 
and limestones, different beds of . wliich will often vary widely in 
color, texture, composition, and durability, though lying closely adja- 
cent. In many quarries of calcareous rocks in Ohio, Iowa, and neigh- 
boring States, the product is* found to vary at different depths all the 
way from a pure limestone to magnesian limestone and dolomite. The 

* Geological Sketches, p. 175. 

t Julien, Rep. Tenth Census, IbSO, p. 391. 
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cause ot tbis remarkable variation is little understood and can not here 
be touched upon,* but the fact that such occurs is of importance, since 
in many and perhaps the majority of cases an equal variation exists 
in point of durability. By English as well as many other authorities 
a dolomite is, other things being equal, considered more durable than 
a limestone, and beyond doubt this is the case in localities where the 
atmosphere is at all acidic, since dolomite, as already noted, is but lit- 
tle aifected by these agencies. Aside from this it would seem yet to be 
proven that, in the United States, a pure limestone was less durable 
than one that contained the necessary magnesia to constitute a true dolo- 
mite.t Indeed, Professor Hall considers the magnesian limestones, as a 
whole, " more friable^ more porous, and less firm " (and consequently 
less durable) than the pure limestone.J 

Stones which are mixtures of limestone and dolomite Bxe liable to 
weather unevenly, the limestone crystals becoming eaten out, while the 
dolomite particles are left to project and impart a rough and lusterless 
surface. 

Coarsely fossiliferous stones are usually to be avoided for exposed work, 
as they weather unevenly, owing to the unequal hardness of the fossils 
and the matrix in which they are embedded. Thus the coarse gray Niag- 
ara limestone from Lockport, N. Y., used in the construction of the Lenox 
Library building in New York City, began to show signs of decay even 
before the structure was completed. It should be remarked, however, 
that this extreme rate was due in part to the fact that the stone was 
laid on edge and not on the natural bed. Mr. Wolff § mentions a case 
of a monument of shell marble in a Boston cemetery, in which, after sev- 
enty years' exposure, the fossil shells stand out in bold relief; the stone 
is also covered with fine cracks and is otherwise decomposed.|| 

Veined stones are also subject to unequal weathering when exposed; 
this being due to the unequal hardness of the vein matter and the mass 
of the rock. This is true of all stones, but is especially noticeable in 

* Interested parties should consult such works as Geikie's text book of Geology and 
Prestwich's Chemical and Physical Geology and the authorities there alluded to. 

t" The nearer a magnesian limestone approaches a dolomite in composition the 
more durable it is likely to be." "In the formation of dolomite some peculiar com- 
bination takes place between the molecules of each substance; they possess some 
inherent power by which the invisible or minutest particles intermix and unite with 
one -another so intimately as to be inseparable by mechanical means. On examining 
with a high magnifying power a specimen of genuine magnesian limestone * * » 
it will be found not composed of two sorts of crystals, some formed of carbonate of 
lime and others of carbonate of magnesia, but the entire mass of stone is made np 
of rhomboids, each of which contains both earths homogeneously crystallized to- 
gether. When this is the case we know by practical observation that the stone is 
extremely durable." (Smithes Lithology, Building Const., p. 40.) 

t Rep. Tenth Census, p. 290. 

$ Rep. on Building- Stone, p. 40. 

II The liraestonc of which Avas constructed the State capitol building at Nashville, 
Tenn., has proved so inferior, owing to the weathering out of the numerous fossil 
orthocera, thg-t the quarries have been discontinued on tnis accoant alone. 
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the so-called verdantique marbles, where the white veins of calcite or 
dolomite lose their polish and crumble away more rapidly than the 
serpentine composing the bulk of the rock. Good examples of this are 
to be seen in the bases of the two statues in front ot the City Hall in 
Boston. Stones which, like many marbles, contain seams of mica, talc, 
or other minerals, are objectionable for like reasons. Thus the marble 
colamn supporting the statue of Lincoln in front of the City Hall at 
Washington, though having been in place but some twenty years, is to- 
day cracked from top to bottom, owing to the opening of one of these 
seams of talc. It may be stated further that in the majority of marbles 
and such other stones as are used chiefly for decoration work, those 
variously colored lines and veins or structural features which give 
the stone its chief beauty are in reality flaws and lines ot weakness. 
There is many a beautiful imported marble which when sawn into a 
thin slab will scarcely bear its own weight, but must be backed by 
cheaper and stronger material. 

It may be said here that the essential qualities of a marble, aside from 
color, which may vary almost indefinitely, are that it shall possess a text- 
ure sufficiently compact and hard to take a smooth surface and acquire a 
high polish. The chief defect in nearly all American marbles, and one 
that does not as yet seem to be fully realized, is that they are too coarsely 
crystalline. This not only renders the production of a perfect surface 
difficult, but the cleavage facets frequently reflect the light from below 
the surface in such a way as to destroy its uniformity. However good 
the color may be, a stone of this nature must always rank lower than 
one that is so fine grained as to appear non-crystalline or amorphous. 
It is this fact, and this alone, that renders the American marbles now 
in the market inferior to such as are imported from Belgium, the Frencli 
Pyrenees, Italy, or northern Africa. Those who are seeking new sourcea 
of material will do well to bear this in mind.* 

Time of qttarrying, — The season of year during which a stone was 
quarried may also, in certain cases, be worthy of note. It is well known 
that many stones can be quarried with safety only during the summer 
season, but Griiber goes a step further and states t that while the best 
time for quarrying is during the summer, the freshly quarried material 
should not be allowed to lie in the sun and dry too quickly, as it is lia- 
ble thereby to become shaky. This he regards as particularly likely to 
happen to sandstone. Stone quarried in winter, or during very wet 
seasons, is liable, according to this authority, to have but slight tenacity 
when dried, and to remain always particularly susceptible to the eflects 
of moisture. Finally, he states, a stone is liable to disintegration if 
built immediately into a wall ivithout seasoning. Stones for carved 
work are to be quarried in the spring, since such longest retain their 
quarry water, and this, if once lost, no subsequent wetting can restore. 

* Stone, lD(Iianapo1i8, Ind., February, 1889, 
Pie Baumaterialien-Lehre, p. 61, 
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K. METHODS OF PROTECTION AND PEBSERVATION. 

(1) PRECAUTIONARY METHODS. 

Position in wall. — All aatliorities agree that stratified stone shoald 
be placed in the walls with the bedding horizontal, or at right angles 
to the direction of greatest pressure. Not only are they as a rule 
strongest in this position, but as they will absorb less water they are 
correspondingly less liable to suffer from the effects of frost. This 
fact has already been sufiftcieutly dwelt upon. The denser and harder 
stones should as a rule be used in the lower courses; the lighter ones 
in the superstructure. The non-absorbent stones should be used in the 
ground and in plinths, sills, strings, courses, and weather beds of cor- 
nices, etc.; the softer and more absorbent ones may be used for plain 
walling.* 

The necessity of laying non-absorbent stones in the ground becomes 
ai)parent when we consider that in this position they are in contact with 
more or less moisture, which, when absorbed, is liable to cause discolora- 
tion and damp, unhealthy walls. If from necessity porous stone are 
used, a coating of water-proof material, as asphalt, should be interposed 
between those courses that are in contact with the ground and those of 
the superstructure.t 

In laying the lower courses of Lee dolomite in the walls of the Capi- 
tol at Washington, the stone was observed to show a brownish discol- 
oration, due to the absorption of unclean water from the mortar. This 
was finally remedied by coating the lower surfaces of the stones where 
they came in contact with the mortar with a thin layer of asphalt which 
prevented such absorption and thus removed the diflSculty.J 

No one who has given the subject any attention can have failed to 
remark how, in town and city houses constructed of the Connecticut or 
New Jersey brown sandstones, the blocks in the lower courses — those in 
close proximity to the sidewalks — almost invariably scale after an ex- 
posure of but a few years, while those in the courses above remain in- 
tact for a much longer period. This is due to the fact that these lower 
courses are kept almost constantly wet, receiving not only the water 
that falls as rain upon the walls abov6, but also that which splashes 
from the walk or is absorbed from the ground. As noted by Chateau 
{op, eit.j p. 352), it is not those portions of a wall that receive the water 
from rains direct that are most and earliest liable to decomposition, but 
the under and partially protected portions, as those under the cornices, 

* Cyclopedia of Arts and Sciences, Vol. vii, p. 839. 

t T. EgglestoD, Am. Arch., Sept. 5, lb85. This authority states further, that in ihe 
exterior walls of Trinity Church, New York, the stone for the first 60 or 70 feet in 
height is more decomposed than above this point. This is accounted for in part on 
the supposition that the atmosphere near the ground contains a larger proportion of 
acid gases than at higher altitudes. 

t SiU. Jour., XXII, 1856, p. 36. 
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the entablatures and the " tablettes ^ of balustrades upon which the 
water drips or runs more slowly. It is for this reason that architects 
advocate the under-throating of window sills and other projections iu or- 
der that the water may be thrown off from the building and not allowed 
to run down over the face of the stone beneath. The disastrous effects 
from neglect of this proceeding have been dwelt upon by Julien in 
reference to buildings in New York City. The author has in mind 
the costly residence of a former Cabinet minister in Washington iu 
which the middle portion of the brownstone entablatures are almost 
continually wet throughout the winter months by the soaking through 
of water from above. The stone steps in the same house are constautly 
wet and show a whitish efflorescence. Both these defects are liable to 
appear in so porous a material, but might in large part have been 
averted by exercising proper care in building. 

It may not be out of place here to comment on the folly of placing 
iron railing on steps, platforms, etc., of finely finished grauite, since in 
spite of paint and other means of protection the iron invariably rusts, 
staining and badly defacing the entire surface beyond possibility of 
repair. 

The method of dressing a stone has an important bearing upon its dura- 
bility. As a rule it may be set down that the less jar from heavy 
pounding the surface is subjected to the better; this for the reason that 
the constant impact of the blows tend to destroy the adhesive or cohesive 
power of the grains, and thus renders the stone more susceptible to 
atmospheric influences. It is stated by Mr. Batchen that some of the 
dolomites used in Chicago, although apparently perfectly sound when 
quarried, shortly showed a tendency to scale on exposure. On examina- 
tion it appears that in dressing these surfaces were both ax- and bush- 
hammered, the implements used weighing from 8 to 12 pounds, and capa- 
ble of striking blows of not less than 150 or 200 pounds. The effect of 
these heavy blows was to "stun''* the surfaces for the depth of from 
one-sixteenth to one-eighth, or even one-fourth, of an inch, and on ex. 
posure scaling resulted, leaving them ragged and unsightly. Sawn 
surfaces of the same stone, on the contrary, do not usually show the 
slightest tendency to scale. 

Eesults such as these are what one is naturally led to expect, but 
further experiments are necessary before it will answer to speak too 
positively regarding the merits or demerits of various kinds of finish. 
With compact crystalline rocks like the granites and diabases it would 
seem probable that rock-faced work, untouched by chisel or hammer, 
would prove most durable, since the crystalline facets thus exposed are 
best fitted to shed moisture and the natural adhesion of the grains has 
not been disturbed t. 

*/. e.f to break the grains and prodnce minnte fissures. 

t The single experiment of Pfaff, in which a polished granite was foand to weather 
more rapidly than one unpolished, seems too anomalous to be accepted until further 

B. Mis. 170, pt. 2 ^23 
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With the softer and more absorbent stones on the other hand, the 
rock surface from its irregularity and rouglmess is more susceptible to 
the attacks of moisture and atmospheric acids, and hence would proba- 
bly be found less durable, although from its roughness at the start any 
disintegration is less noticeable than on finely-finished work. With 
such stones a smoothly-sawn or polished surface seems best adapted to 
our variable climate.* 

(2) PROTECTION BY MEANS OF SOLUTIONS. 

Many methods have been devised for checking or altogether prevent- 
ing the unfavorable action of the weather upon building stone of va- 
rious kinds, but none of them can be considered as really satisfactory. 
The problem, as may readily be uuderstood, consists in finding some 
fluidal substance into which the stone may be dipped or which may be 
applied with a brush to its outer surface in ^uch a manner as to fill its 
pores and thus prevent all access of moisture. Whatever the sub- 
stance, it must be of such a nature as in no way to discolor or disfigure 
the stone. 

Paint —This is one of the substances most generally used, and which 
has been employed on the porous sandstone of the Ca[)itol, White 
House, Patent Office, and other public buildings in Wasbington. It is 

proof is offered. A polished surface must uaturally slied water more readily than a 
sawn or tool-dressed one, and hence it would seem that it should he more durahle. 
It is of course possible that, owing to the mauuer in which the smooth surface neces- 
sary for polishing was produced, the surface miuerals were badly shattered, and hence 
succumbed the more readily on exposure. 

* Professor Hall, writing on the methods of dressing certain argillaceous limestones 
(Rep. on Building Stones, p. 36-37), says: '^In the dressing of liuiestoue the tool 
crushes the stone to a certain depth, and leaves the surface w:ith an iuterrupted layer 
of a lighter color, in which the cohesion of the particles lias been partially or entirely 
destroyed ; and in this condition the argillaceous seams are so covered and obscured 
as to be scarcely or at all visible, but the weathering of one or two years usually 
shows their presence. 

"The usual process of dressing limestone rather exaggerates the cause of dilapida- 
dation from the shaly seams in the material. The clay being softer than the adjacent 
stone and the blow of the hammer or other tool breaks the limestone at the margin 
of the seam and drives forward in the space little wedge-shaped bits of the harder 
stone. A. careful examination of dressed surfaces will often show the limestone along 
the s^am to be fractured with numerous thin wedge-shaped slivers of the stone which 
have been broken off and are more or less driven forward into the softer parts. In 
looking at similar surfaces which have been a long time exposed to the weather, it 
will be seen that the stone adjacent to the seam presents an interrupted fractured 
margin, the small fragments having dropped out in the process of weathering. Lime- 
stones of this character are much better adapted to rough dressing, when the blows 
are directed away from the surface instead of against it, and when the entire surface 
shall be left of the natural fresh fracture. By this process the clay seams have not 
been crushed, nor the limestone margining them broken, and the stone withstands 
the weather much longer than otherwise. The attempt at fine hammer-dressing is 
injurious to any stone, for the cohesion of the particles is necessarily destroyed, and 
a portion of the surface left in a condition to be much more readily act^d vldov^ by 
the weather.'' 
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fouud necessary to renew the coating every two or three years, and 
even then the results are unsatisfactory. 

Oil, — ^This, as stated by Julien,* always discolors a light colored 
stone, while it renders a dark colored one still darker. According to 
this authority the oil is applied as follows : The surface of the stone is 
washed clean, and after drying is painted with one or more coats of 
boiled linseed oil^ and finally with a weak solution of ammonia in warm 
water. This renders the tint more uniform. This method has been 
tried on several houses in New York City, and the water-proof coating 
thus produced found to last some four or live years, when it must be 
renewed. 

Pardffine. — This, dissolved in coal-tar naphtha, is spoken of,t but is not 
recommended. A better method, as suggested by tlnlien^ consists in 
brushing over the surface of the building with melted paralhue and then 
beating it gently until it has been neaily all absorbed into the pores of 
the stone. This produces little or no discoloration, but it is thought 
doubtful by some if the heating of the stone is not more ii^jurious than 
the paraffine is beneficial. 

The preparation used in coating the Egyptian obelisk in Central 
Park, New York, is said by Mr. Cafi'al§ to liave consisted of paraffine 
containing creosote dissolved in turpentine, the creosote being con^iid- 
ercd efficacious in preventing organic growth upon the stone. The 
melting point of the compound is about 140° Fahrenheit. In a]>plying, 
the surface to be coated is first heated by means of espeijialiy designed 
lamps and charcoal stoves, and the melted compound applied with a 
brush. On cooling it is absorbed to a depth dependent upon the degree 
of penetration of the heat. In the case of the obelisk, Mr. Cafi'al states 
that, in his belief, it was absorbed to the depth of half an inch. Some 
07 J pounds of the material was used in going over the 220 square yards 
of surface. An equal surface of brown sandstone is stated to require 
ordinarily about 40 or 50 pounds. The cost of treating an ordinary 25- 
foot brownstone front, with a porch, is given by this autiiority at from 
$200 to $300. This process, like the last, has been objected to by some 
on the ground that the heating was liable to injure the stone. Just how 
much injury is likely to result from a temperature lower than that of 
boiling water, it is perhaps yet too early to say. It seems scarcely pos. 
sible that a good quality of sandstone laid on its bed could be at all af- 
fected ; neither, it is safe to say, would brick. 

Soft soap and alum solution. — This, as given by Julien, consists of 
three fourths of a pound of soft soap to 1 gallon of boiling water and 
one-half a pound of alum in 4 gallons of water. It is said to answer 
well in exposed situations in England, bat to require frequent renewal. 



* Tenth Census, p. 381). 

t Notes on building construction. 

t Op, cit 389-90. 

J Trans. N. Y. Acad. Sci., Nov., 1885, p. 66. 
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Yarioas solutions of beeswax, rosin, and coal tar have also been tried 
with indifferent saccess. 

Ba.n8ome^8 process. — This consists in saturating the stone as far as 
practicable with a solution of silicate of soda or potash (water glass) and 
afterwards applying a solution of chloride of calcium. This last coming 
in contact with the silicate produces by double decomposition an in- 
soluble silicate of lime, cementing the grains of which the stone is 
composed firmly together.* 

" The solution of silicate is first applied in a dilute form so as to be 
absorbed readily into the pores of the stone. Several coats are applied 
with an ordinary whitewash brush and when thoroughly dry the surface 
is washed with rain water, again allowed to dry, and the calcium solu 
fciou applied in the same manner. The precautions to be used are : (1) 
the stone must be clean and dry before applying the sohition ; ^ (2) the 
silicate must be applied until the stone is fully saturated, but no excess 
must be allowed to remain on the surface : (3) the calcium must not be 
applied until* after the silicate is dry ; a clear day or so should intervene 
if possible ; (4) care must be taken that either solution is not splashed 
upon the windows or upon painted work, as it can not be removed there- 
from ; (5) upon no account should the same brush be used for both 
solutions. Under ordinary circumstances about 4 gallons of each solu- 
tion will be required for every 100 yards of surface." 

Szerelmey's stone liquid is stated to be a combination of Kuhlman's 
process with a temporary wash of some bituminous substance. The wall 
being made perfectly dry and clean, the liquid is applied in two or three 
coats with a painter's brush, until a slight glaze appears on the surface. 
This composition was used with some success in arresting for a time 
the decay of the stone in the House of Parliament.! 

Kuhlmcm^s process consists in simply coating the surface of the stone 
with a silicate of soda or potash solution. It is open to the objection 
that the potash absorbs carbonic acid from the air and produces a dis- 
agreeable cflorescence, which, however, disappears in time. 

M. Lewins^ process consists in coating the surface of the stone with 
solutions of an alkaline silicate (silicate of potash) and alumina, the 
latter in the form of sulphate. It is stated that this wash will give so 
close a surface to sandstone that it can be polished.(?) Either of the 
solutions can be colored if desired.J 

Very many other solutions have been devised and tried both in 
Europe and in this country, but which, in the language of Professor 
Julien, " have in most cases resulted in complete failure, not arresting 
the exfoliation." 

* Dobson, Masonry and Sfcone-Cutting, p. 141. See also American Arch, and 
Builder, 1877, ii, p. 21, 38, and Notes on Bailding Construction, p. 79. 
t Notes on Building Construction, p 79. 
J Jour. Franklin Inst., 3rd, Ixix, 1B75, p. 338. 



Pakt II. 

THE EOCKS. 

A.— SOAP-STONE. 

This, although not properly a building stone, is of sufficient economie 
imi)ortance to merit attention. 

(1) COMPOSITION AND USES. 

Pure soap-stone is a massive or schistose variety of the mineral talc. 
In this form it is often called steatite, soap-stone, or pot-stone ; chemi- 
cally, then, it is a hydrous silicate of magnesia of the following compo- 
sition, according to Dana:* Silica, 62.8; magnesia, 33.5; water, 3.7. 
The mercantile varieties are, however, nearly always more or less im- 
pure, iron sometimes replacing a part of the magnesia, while antho- 
phyllite, pyrite. p.vrrohotite and quartz are common accessories. It is 
soft enough to be easily scratched by the thumb-nail, and has a marked 
soapy or greasy feeling, two characteristics which readily distinguish it 
from most other rocks. It can be sawn into slabs or turned on a latho, 
and being, when well seasoned, very refractory, is much used for firo- 
stones in furnaces and stoves; it is also very extt nsively used for lining 
stationary wash-tubs. The finer varieties are, according to Dana, made 
into images in China, and into ink-stands and similar articles in other 
countries. It is cut into vessels for culinary purposes in Lombardy, and 
was so used to some extent by the aborigines of North America. The 
harder varieties are cut into gas jets, and it is also used in the manu- 
facture of porcelain. " French chalk '^ is a fine, compact variety used 
for tracing on cloth and for removing grease spots. The waste frag- 
ments are sometimes ground up and used for lubricating machinery. 
It is also utilized to some extent in the manufacture of so-called mineral 
paints. The total product of the United States for 1882 has been esti- 
mated at about 6,000 tons, with an average valuation of $15 per ton.f 

" Manaal of Mineralogy and Lithology, p. 305. 

t Mineral Resources of the United States, 1883, p. 464. 
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(2) SOAP-STONES OF THE VARIOUS STATES AND TERRITORIES. 

Arkansas. — Specimens of a fine, compact, brecciated steatite have 
been received at the museum from some 12 miles north of Benton, 
Salina County. The supply is stated to be abundant.* 

District of Columbia, — A small bed of soap-stone of apparently fair 
quality occurs at Indian Hill, about 2 miles northwest of the city of 
WashingtoHa It has not as yet been sufficiently quarried to demon- 
strate its value. Other beds ot limited extent occur near Tennally town, 
not far from the District line, and on the Woodley Lane road. The 
beds are interstratified with the micaceous and hornblendic schists of 
the vicinity, and have a northeasterly and southwesterly strike. 

Massachusetts, — Quariies of soap-stone have been worked from time 
to time in Lynnfield and North Dana, in this State. The Lynnfield 
stone occurs in connection with serpentine. It is soft enough to be 
readily cut with an ordinary hand-saw when first quarried, but hardens 
on exposure. W hen quarried, which it has not been since 1880, it was 
used chiefly for stove-backs, sills, and steps. At North Dana the soap- 
stone quarries were opened as early as 1846, and have at times been 
quite extensively worked. 

New Hampshire. — An extensive bed of fine quality soap-stone was dis- 
covered in 1794 at Francestown, in this State, and was worked as early 
as 1802. Up to 1867 some 2,020 tons had been quarried and sold. In 
this latter year some 3,700 stoves were manufactured by one company 
alone. The business has been conducted upon a large scale ever since. 
The bed has been followed some 400 feet, and the present opening is 
some 40 feet wide, 80 feet long, and 80 feet deep. Other beds consti- 
tuting a part of the same formation occur in Weare, Warner, Canter- 
bury, and Richmond, all of which have been operated to a greater or 
less extent. Five beds of soap-stone also occur in the town of Orford, 
and an important quarry was opened as early as 1855 in Haverhill. It 
has not, however, been worked coutinuoiisly.t 

New York. — Soap-stone or talc occurs in abundance in Fowler and Ed- 
wards, Saint Lawrence County, in this State. It is said to be of good 
quality, remarkably tough, and very refractory in fire.{ 

North Carolina, — Soap-stone of fine quality occurs in several locali- 
ties in the southwestern part of this State, the museum collection show- 
ing specimens from 7 miles northeast of Murphy, Cherokee Comity ; 
from 4J miles from Greenborougb, Guilford County ; from Alamance 
County ; from Nantehala River, Cherokee County ; and from Deep River, 
Moore County. Of these the Nantehala stone is a pure, nearly white, 
compact talc, said to be fully equal to the best French chalk. It has 
been much used as a white earth. The Deep River "soap-stone" is a 

*Agr. Miu. & Timber Kesoarcos of Ark., 1884. 
t Geoloj^y of New Hampshire, Vol. iii, p. 86-88. 
X Geology of New York, 1838, p. 206. 
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compact variety of the mineral pyiopbyllite. This is also used as white 
earth. Both these stones are shipped iu bulk to New York, where they 
are ground and bolted. The stones from the other localities are of the 
ordinary type of soap-stones, but apparently of good quality. 

Pennsylvania. — In the southern edge of Montgomery County, "ex- 
tending from the northern brow of Chestnut Hill between the two turn- 
pikes, across the Wissahickon Creek and the Schuylkill to a point about 
a mile west of Merion Square,'^ occurs a long, straight outcrop of stea- 
tite and serpentine. The eastern and central part of this belt on its 
southern side "consists chiefly of a talcose steatite," while the north- 
ern side contains much serpentine interspersed in lumps through the 
steatite. Only in a few neighborhoods does the steatite or serpentine 
occur in a state of sufficient purity to be profitably quarried. On the 
east bank of the Schuylkill, about 2 miles below Spring Mill, a good 
quality of material occurs that has long been successfully worked. It 
has also been quarried on the west bank of the river about a tbird 
of a mile away, and to a less extent on the west bank of the Wissa- 
hickon, opposite Thorp's Mill. The material is now used principally for 
lining stoves, fire-places, and furnaces, though toward the end of the 
last century and the early part of the present one, before the intro- 
duction of Montgomery County marble, it was in considerable demand 
for door steps and sills. It proved poorly adapted for this purpose, 
however, owing to the unequal hardness of its different constituents, 
the soap-stone wearing rapidly away, while tlie serpentine was left pro- 
jecting like knots or " hob-nails in a plank."* 

South Carolina, — Steatite or soap stone is said to occur in this State 
in the counties of Chester, Spartanburgh, Union, Pickens, Oconee, An- 
derson, Abbeville, Kershaw, Fairfield, and Richland. The Anderson 
County stone is said to have been much used for hearthstones. That 
of Pickens County is considered of value, but it has been quarried to a 
very limited extent.t 

The writer has seen some of this material. The national collections 
contain a single specimen of a very compact, nearly black steatitic rock 
marked as from Yorkville, in York County, but there are no data con- 
cerning its occurrence or utility. 

Texas, — Soap-stone of good quality and inexhaustible in quantity is 
stated to occur in large veins on the Hondo and Sandy Creeks, about 
midway of their courses through Llano County .{ 

Vermont — Most of the steatite of this State is found on the east side 
of the Green Mountains and near the eastern line of the talcose slate 
formation, beds of it extending nearly the entire length of the State. 
The rock occurs usually associated with serpentine and hornblende. 
The beds are not continuous and have, as a rule, a great thickness iu 

*Rep. C^ Geol. Survey of Pa., pp. 1)5, 9G. 

t South Carolina, Population, Resources, etc., 1883. 

\ Second Ann. Kep. Geol. of Tex., 1876, p. 26. 
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comparison with their length. It not infrequently happens that severa) 
isolated oatcrops occur on the same line of strata, sometimes several 
miles apart, and in many cases alternating with beds of dolomitic lime- 
stone that are scattered along with them. 

At least sixty beds of this rock occur in the Statein the towns of Eeads- 
boro, Marlborough, Newfane, Windham, Townsend, Athens, Grafton, 
Andover, Chester, Cavendish, Baltimore, Ludlow, Plymouth, Bridge- 
water, Thetford, Bethel, Bochester, Warren, Braintree, Waitsfield, 
Moretown, Duxbury, Waterbury, Bolton, Stow, Cambridge, Waterville, 
Berkshire, Eden, Lowell, Belvidere, Johnson, Enosburgh, Westfield, 
Bichford, Troy, and Jay. 

Of the beds named those in Grafton and Athens are stated to have 
been longest worked and to have produced the most stoue. The beds 
lie in gneiss. The quarries were profitably worked as early as 1820. 
Another important bed is that in the town of Weathersfield. This, 
like that of Grafton, is situated in gneiss, but has no overlying rock, 
and the soap stone occurs in inexhaustible quantities. It was first 
worked about 1847, and during 1859 about 800 tons of material were 
removed and sold. The Bochester beds were also of great importance, 
the stone being peculiarly fine-grained and compact. It was formerly 
much used in the manufacture of refrigerators. The quality of the 
stone is represented to be unusually good and free from impurities.* 
The bed at Newfane occurs in connection with serpentine, and is some 
half a mile in length by not less than 12 rods in width at its northern 
extremity. The soap-stone and serpentine are strangely mixed, and the 
general course of the bed being like that of an irregular vein of granite 
in limestone. 

Virginia, — Soap-stone occurs in this State, according to Professor 
Bogers,t near the mouth of the Hardware Biver, both in Fluvanna and 
Buckingham Counties. There is also a bed of it associated with the tal- 
cose slates in Albemarle County, a little west of the Green Mountain. 
Specimens have been received from near this locality which were of ex- 
cellent quality. The beds from here extend in a southwesterly direction, 
passing through Nelson County, where they are associated with serpen- 
tine ; thence they cross the James Biver above Lynchburgh, and present 
an outcrop about 2 miles westward of the town on the road leading to 
Liberty ; also one about 2J miles westward of New London. Continuing 
in the same direction it is seen at the meadows of Goose Creek, where 
it has been quarried to some extent. Continuing in the same general 
direction the soap-stone again appears in several nearly parallel ranges, 
of which the most eastern majces its appearance near the Pigg Biver, 
in Franklin County. A second belt occurs in the same vicinity near 
the eastern base of Jack's Mountain; a third still farther west, about 1 
mile from Franklin Court-House, and a fourth yet more to the west, on 

* Geology of Vermont, Vol. ii, p. 783-91. 
t Geology of the Virginias, p. 79. 
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the eastern slope of Grassy Hill. The material from near Franklin 
Conrt-Hoase is stated to bo tbe best of any of the above. About 30 
miles southwest from Richmond, at Chahi, in Amelia County, there are 
outcrops of soap-stone said to be of fine quality, and which in former 
times'were quite extensively operated by the Indians. They have l)een 
re-opened within a few years, and the material is now in the market. 
Specimens of the stone in the Museum collection are by no means pure 
talc, but carry abundant long brownish fibers of some amphibolic min- 
eral. 

B. SERPENTINE, OPHICALCITE, VERD ANTIQUE MARBLE. 

(1) COMPOSITION, OJIIGIN, AND USES OF SERPENTINE. 

Serpentine is essentially a hydrous silicate of magnesia, consisting 
whefi pure of nearly equal proportions of silica and magnesia with from 
12 to 13 per cent, of water. The massive varieties quarried for archi- 
tectural purposes are always more or less impure, containing frequently 
from 10 to 12 per cent, of iron protoxides, together with varying quan- 
tities of chrome iron (chromite), iron pyrites, honiblende, olivine, min- 
erals of the pyroxene group, and the carbonates of lime and magnesia. 

The origin of serpentine rocks has long been a matter of dispute 
among geologists. Recent investigations tend to show that in many 
cases they result unmistakably from the alteration of igneous eruptive 
rocks, especially the olivine bearing varieties, such as the peridotites 
and gabbros. In the varities ophicalcite, consisting of intermingled 
serpentine and calcite or dolomite, the serpentine is apparently in all 
cases derived by a procees of hydration and decalcification from a 
non-aluminous pyroxene. The theory long ably advocated by Dr. Hunt 
to the effect that the serpentine occurring intercalated with beds of 
schistose rocks and limestones resulted' from metamorphism of silico- 
maguesian sediments deposited by sea waters is now very generally 
abandoned, and it is doubtful if the substance ever occurs as an ori- 
ginal deposit even in the eozoonal forms, but is presumably always 
secondary.* 

Serpentine is a soft, though somewhat tough, compact rock of vari- 
able color, usually greenish, though often variously streaked and spotted 
with yellow, yellowish green, brownish or more rarely red, its color de- 
pending, according to Delesse,t upon the degree of oxidation under- 
gone by the included ferruginous mineral. The name serpentine is 

* For further iuformatioa on this point the reader is relerred to such papers as 
T. G. Bonney on the serpentine and associated rocks of the Lizard District. Quar. 
Jour. Geol. Soc. of London, 1877, VoL xxxiii, p. 11, p. 8rf4, and on the serpentine and 
associated rocks of the Ayrshire coast, same journal, 1878, Vol. xxxiv, p. 769. Also 
T. S. Hunt on Geological History of Serpentine, Trans. Rnyal Soc. of Canada, Vol. i, 
Sec. IV, p. 169, and Wads worth's Lithological Studies; also Williams on Serpentine 
of Syracuse, N. Y., Am. Jour. Sci., Aug. 1887. 

tZirkel, Petrography, Vol. i, p. 320. 
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from the Latin Serpentinm, a serpeut, owing to its color and spotted 
appearance. Several v^arieties are recognized, the general name Ver- 
dantique marble being often applied indiscriminately to all, though the 
name (Verde Autico) was originally applied only to the various veined 
and brecciated serpentinous rocks, nsed by the Eomans, and obtained 
from Italy, Greece, and Egypt. Ophite (from the Greek Oipirrjq, like a 
serpent) is the name also olteu given to those varieties consisting of an 
intimate mixture of serpentine and calcite or dolomite. These rocks 
are also called ophiolite and aphicalcite by various writers. 

Precious serpentine is the pure translucent massive varitey of a rich 
oil green color. Ghrysotile and amianthus are the names applied to 
the fibrous silky variety, such as that from Gauada, which is mined and 
utilized as asbestus. 

Owing to its softness, which is such that it can be readily carved or 
turned on a lathe and its beautiful colors when polished, serpentine has 
long been a favorite with all civilized nations for ornaments and inte- 
rior decorative work. The rock, however, occurs almost universally in 
a badly jointed condition, so that blocks of small size only can be ob- 
tained, or if large, they are liable to break under pressure or even in 
process of dressing. (See illustration, Plate VI.) In the great majority 
of cases, moreover, the stone is unsuited for polished work that is to be 
exposed to the weather, since it shortly loses its gloss, wears unevenly, 
and becomes as unsightly as it was once beautiful. The Lizard (Eng- 
land) serpentine can be obtained, it is stated, in blocks 7 to 8 feet in 
length and from 2 to 3 feet in diameter, and it is being now much used 
in churches for ornamental fonts, pulpits, and small shafts and pilasters, 
as well as for vases and inlaid work.** According to Delessef this 
stone takes a beautiful and lasting polish, as shown b^^ certain tomb- 
'Jtones in Westminster Abbey which were erected in 1710. The cele- 
brated Verdi di Prato, from 'near Florence, Italy, although equally 
beautiful, however, is subject to rapid decay, and is hence entirely un- 
suited for exterior work. Serpentine for ornamental work is at the 
present time scarcely at all quarried in the Unite 1 States, although in- 
exhaustible quantities are found in many instances and of exception- 
ally fine quality. The following are the piincipal localities in the 
United Stales, nearly all of which are represented in some form in the 
national collection. 

^2) SERPENTINES OF THE VARIOUS STATES AND TERRITORIES. 

California, — Inexhaustible quantities of serpentine of a deep green 
or yellowish color occur in the region round about San Francisco, and 
often in such situations as to be easily available, as at the head of 
Market street. So far as observed none of the material is of such a 
quality as to render it of value for ornamental work, while its gloomy 

•Hull, Building ami OmaiiKJUtal Stones, p. 102. 
t Materiaux de Construction, p. 75. 
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color renders it equally objectionable for purposes of general construc- 
tion. 

'ilie rock is also abundant in otber parts of tbe State, but the writer 
haviii[:> seen none of ttie material, excepting as displayed in small frag- 
ments in the State museum at San Francisco, will refrain from further 
remarks on the subject. 

Connecticut. — The serpentine deposits of Connecticut are thus de- 
scribed by Professor Shepard.* '^ Connecticut prospers, however, in the 
green marbles of Milford, a material for decoration much more beauti- 
ful and highly prized than white marble. These were first detected in 
1811. Two quarries were soon after opened, one near the village of 
Millbrd, and called the Milford quarry; the other 2^ miles west of New 
Haven, and called the New Haven quarry. They were wrought with 
considerable activity for several years, and furnished an abundance of 
very rich marble ; but as the working of them was attended with heavy 
expense from the difficulty of obtaining blocks of large dimensions that 
were perfectly sound, and from the labor required in sawing and pol- 
ishing:, they were in a few j'ears abandoned, and have for a long time 
been in a neglected condition. The experiment proved an unfortunate 
one, therefore, not from any deficiency of marble or its lack of beauty — 
for these were both fully admitted — but from a want of wealth and 
taste in the country to sustain the price. 

It was perhaps an unfortunate thing that the whole of the marble 
afforded by these quarries was denominated verde antique^ whereas but 
a small part of that furnished is entitled to this name. 

The quarry at Milford is capable of furnishing abundant supplies of 
ibis highly valued marble (i«., the verde antique variety), although, 
from the circumstance that it occupies narrow and irregular seams 
among the veined marble blocks or slabs of any size, it must always be 
dear compared with pieces sawn as formerly, without any regard to its 
separation from the more common kind. • • • Whenever the attempt 
to work it is made, it is to be hoped that the experience of the past will 
prevent its use for monuments exposed to the weather, for besides the 
incongruity of its colors compared with the marbles usually employed 
for this purpose, it soon loses its lustre and emits color from the action 
of the weather on the grains of magnetic iron ore it contains. 

The New Haven marble, though destitute of the accidental and in 
some measure classical value which pertains to the Milford variety, is 
nevertheless a beautiful thing for decoration. In vivacity of colors 
and the delicacy of their arrangement it is hardly capable of being sur- 
passed. It may be described as a bluish gray or dove-colored limestone 
clouded with greenish yellow serpentine, the latter containing black 
grains and sheet veins of magnetic iron ore. The disposition of the 
colors is cloud-like, flamed, and veined. It polishes with difficulty in 

* Report on the geological survey of Connecticut, by C. U. Shepard, 1837, pp. 101- 
103. 
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conseqnence of the magaetic iron it contains, which, though it heightens 
its beauty, unfits it for exposure to the weather.'' So far as the present 
writer is aware these quarries have not beeu. worked since the time 
mentioned by Professor Shepard 5 i. c, since a few years subsequent to 
1811. 

DeZaw?are.— Serpentine of various shades of green is stated to occur 
about 6 miles northeast from Wilmington, New Castle County, and also 
to the westward, near the State lino, where Brandy wine Creek enters 
the State line from Pennsylvania.* So far as the Curator is aware it 
has never been quarried. 

Maine. — A large bed of serpentine occurs on the northern end of 
Deer Isle, in Penobscot Bay, in this State. The rock is very massive, 
and of a dark green, almost black color, sometimes streaked and spotted 
by veins of amianthus and diallage crystals. It is indeed almost too 
dark and somber for ornamental work, but seems well adapted for 
general building purposes and very durable. A company was formed 
some years ago for working this stone, and who erected a shop for sawa 
and grinding beds. A couj^iderable amount of material was quarried, 
but the work was soon discontinued, and had not been resumed at the 
time of the writer's visit in 1884. The company seem to have fallen 
into the error of supposing that the stone could be used in long pieces 
and slabs suitable for window trimmings, door-posts, etc., for which, 
owing to its jointed condition, it is entirely unfitted. The deposit 
covers a nearly level area of many acres in extent, and within a short 
distance of the shipping wharf. 

Maryland. — In the vicinity of Broad Creek, in Harford County, in 
this State, occurs a very large deposit of serpentine, which is described 
by Professor Genth t substantially as follows : 

"The outcrop of the first or upper bed of green serpentine, of about 
500 feet in thickness, can.be traced by its outcrop almost the whole dis- 
tance between the upper ford on Broad Creek and over the hill in a north- 
easterly direction to a ravine on the same creek, a distance of about 
1,800 feet ; it also crosses the creek in a southwesterly direction, but it 
has not been ascertained how far it extends. The outcrop of the second 
bed was measured on the top of the hill between the horseshoe of 
Broad Creek, and found to be about 180 feet, and it is very conspicuous 
on the west side of the creek. Its full extent was not determined. The 
rock is a variety of massive serpentine somewhat resembling williaimite^ 
and shows sometimes a slightly slaty structure. It occurs in various 
shades, from a pale leek green to a deep blackish green, and from a 
small admixture of magnetic iron, more or less clouded; rarely with 
thin veins of dolomite passing through the mass. It is translucent to 
semi transparent, exceedingly tough, and its hardness is considerably 

•Geol. of Dela.. 1841, p. 35. 

t Geological Report of the Maryland '* Verde Antique" marble, etc., in Harford 
County, Md., by Prof. F. A. Genth, 1875. 
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greater than that of marble.'' An analysis of the deep-green variety 
gave the following results : 

Percent 

Silicic acid 40.06 

Alamina 1.37 

ChroDiic oxide 0.20 

Niccoio 08 oxide 0.71 

Ferrous oxide 3. 43 

Mangano us oxide 0.09 

Specific gravity 2.668, equal a weight of 166| pounds per cubic foot, 
or practically the same as granite. Specimens of this stone received at 
the National Museum admitted of a very high lustrous polish, the colors 
being quite uniformly green, slightly mottled with lighter and darker 
shades. It is not a true verde antique in the sense in which this name 
was originally employed. So far as can be judged from appearances, 
this is a most excellent stone, and admirably suited for interior decora- 
tive work. 

About 6 miles north of the city of Baltimore, at a locality known as 
the Bare Hills, occurs an outcrop of a coarse light-green serpentine 
covering many acres. The rock is quite porous, of a dull light-green 
color, and unfitted for any kind of ornamental work, but admirably 
fitted for general building, especially in rock-faced and rubble work. 

At the time of the writer's visit, in the summer of 1885, but a single 
quarry had been opened, and this was not at the time in operation. 
The material had been used with excellent effect in the construction of 
a school-house in the immediate vicinity. The stone occurs in the form 
of low rounded masses or bosses, and is regarded by Dr. G. H. Will- 
iams as an altered gabbro.* The supply is inexhaustible. Portions of 
the rock carry a very considerable amount of chrome iron, which was 
at one time mined here quite extensively. In the quarry the rock oc- 
curs in a very badly jointed condition, and the blocks are rounded and 
irregular. Firm blocks several feet in length can, however, be obtained, 
which cut up readily into sizes suitable for house walls and similar 
purposes. 

The Museum has received from the farm of Mr. George W. Leakin, in 
this vicinity, samples of a fine dark-green rock, which took a fair polish, 
and perhaps might prove suitable for decorative work. 

Massachusetts. — Serpentine exists in Massachusetts in great abun- 
dance, particularly in the Hoosac Mountain Eange. '' The most exten- 
sive bed occurs in Middlefield, in the southern part of the town. Thi^ 
bed can not be less than a quarter of a mile in breadth and 5 or G miles 
long. The colors of the rock are various and its hardness unequal. 
If wrought, it might supply the whole world. It yields both the prec- 
ious and the common varieties. There is another bed in the same town, 
associated with steatite or soapstone. In the west part of Westfield is 
found another extensive bed of this rock, extending into Eussell, of a 
much darker color, and containing green talc. This has been used in 

• Bull. U. S. Geol. Survey, No. 28. 
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a few iustauces for ornameutal architecture, aud has a rich appearauce 
wheu wrought. 

Three beds of serpentine are found in Blanford and another in Pel- 
ham, in the southwest part of tbe town. The color of this last is dark, 
and the quantity of the talc is considerably large. A large bed occurs 
in connection with soaps tone on tbe north side of Deerfield River, in 
Zoar, near the turnpike from Greenfield to Williamstown. Specimens 
from this place resemble tbose from the celebrated localities of this 
rock at Zoblitz, in Saxony." Two beds of serpentine exist also at 
Windsor, in this State. 

''A locality of noble or precious serpentine has long been known to 
exist in Newbury, 2J miles south of New bury port, at an abandoned lime 
quarry called the "DeviPs Den." Only small masses can be here ob- 
tained, but when polished they will compare with any in the world for 
beauty.* 

Perhaps tbe most interesting and important bed of this rock that has 
as yet been found in the State is that at Lynnfield, in Essex Oounty.t 
The bed has been traced from a point near the center of the town 
some 2 or 3 miles in a northeasterly direction. When first quarried 
the sione is said to be so soft that it can be cut with a handsaw and 
very readily turned on a lathe. 

New Jersey. — A beautiful deep-green and oil yellow, often translucent 
serpentine, occurs, associated with dolomite, at Montville, in tbis State. 
Only pieces of small size are obtainable, and tbough of exceptional 
beauty the stone bas never been utilized except for cabinet specimens.J 

New York, — At Moriah, in Essex County, in tbis State, there has 
been quarried froui time to time under the name of ophiti». marble a 
peculiar granular stone consisting of an intimate mixture of serpentine 
and dolomite or calcite interspersed with small flecks of pblogopite. 
Tbe rock varies from a finely granular granitic-appearing rock, consist- 
ing of about equal parts of serpentine and dolomite, to one in which tbe 
serpentine patches are some 2 or 3 inches or even a foot in diameter; 
The rock takes a good surface and polish, and by properly selecting the 
material and exercising judgment in cutting, these variations in texture 
can be made productive of very good effects. 

This same stone is also found at Port Henry and Minerva, in the 
same county, and at Tburman, in Warren County. § 

It is stated || that the largest and most valuable deposit of serpentine 

• Hitchcock's Geology of Massachusetts, Vol. I, p. 158. 

t Hitchcock's Geology of Massachusetts, p. 159. 

\ This serpent ino has been receutly shown to be derived from a non-aluminoas py- 
roxene. Proc. Nat. Mus., 1888, p. 105. 

$ Report of Judges, U. S. Cent. Ex., Vol. ill, p. 158. 

II Geology of New York, 1838, p. 205. The writer has recently shown that the Port 
Henry and Warren County ophioli tea are altered pyroxenic limestones, Am. Jour. 
Sci., Mar., 1889. 
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in the State is fouud iu the towus of Gouverneur, Fowler, aud Edwards, 
iu St. Lawrence Coauty. The rock is said to be massive and soand, 
and remarkably free from the checks and flaws usually so profusely 
developed iu rocks of this class. Iu Pitcairn, in the same couuty, there 
is also a iiue deposit of serpentine of the variety commonly called 
prfecious. The calcareous spar is white or grayish-white, and forms a 
handsome background for the translucent serpentine. The quality of 
the rock is said to be excellent and free from natural flaws aud fissures. 

Serpentine also forms the main range of hills on Staten Island, and 
extends from New Brighton to a little west of liichmond, a distance of 
8 miles. The rock assumes a variety of colors, from almost black to 
nearly white. 

North Carolina, — The massive varieties of serpentine are found in 
many localities. The best appears to come from the neighborhood of 
Patterson, Caldwell County. It has a dark, greenish-black color, and 
contains fine veins of the yellowish-green fibrous and silky chrysotile, 
and admits, of a fine polishj greenish-gray massive serpentine, also with 
seams of greenish and grayish white chrysotile is found at the Baker 
mine in Caldwell County, at which place are also found the vaiieties 
marmolite iiud picrolite ; this last p-lso occurs abundantly in the Buck 
Creek corundum mine. Clay County. Dark green serpentine has been 
observed in the neighborhood of Asheville, in Buncombe County, in 
Forsyihe aud Wake Counties. A grayish or yellowish green serpen- 
tine occurs in Caldwell, Wilkes, Surry, Yancey, Stokes, Orange, and 
Wake Counties, in the chrysolite beds of Macon, Jackson, Yancey, 
Mitchell, Watauga, Burke, and other counties. It results from the de- 
composition of the chrysolite.* 

The writer has seen but a single sample of these rocks, and hence 
can express no opinion regarding their value. 

Pc«««2//ra?i«a.— Serpentine, suitable for general building purposes, 
occurs in large quantities in the extreme southwestern portion of Chester 
County, near the Maryland line. There is also another large tract in 
the eastern part of the countj" and several smaller ones in the south- 
eastern i>art, intervening between thpi two already mentioned. Quite 
similar tracts occur in the central part of Delaware County to the-east 
of Choslej-, iu the extreme southern portion of Lancaster County on the 
>vost, aud iu the southeastern part of Montgomery County, one of the 
largest of which is i)assed through by the Philadelphia and Beading 
Uailroad near Mechanicsville. These serpentines are nearly altogether 
of a porous nature, light grayish-green in color and eminently adapted 
ibr purposes of general construction. As a rule they acquire a very 
dull and poor polish and are unfitted for the finer grades of ornamental 
,work. In every particular they correspond closely with the serpentine 
of the Bare Hills, Maryland, already described. The quarries at the 
present time most exteusively worked are located on what are known as 
*Geology of North Carolina, 1881, p. 57. 
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the Chester Barrens, near the town of West Chester. Quarries were 
first opened here in 1790, and up to date upward of 500,000 cubic yards 
of material have been taken out. The rock, as usual, occurs only in a 
jointed condition, and blocks of large size can not be obtained; the 
largest yet quarried measured 3 feet square by 16 feet in length. 

The principal markets for the quarried material are New York, Phil- 
adelphia, Baltimore, Washington, and Chicago, though it has been used 
in Philadelphia to a greater extent than elsewhere. The University of 
Pennsylvania, Academy of Natural Sciences, and about twenty churches 
in this city are of serpentine. 

Quarries that have been worked in years past occur near the Mary- 
land line (Rising Sun post-olfice), and in Media, Delaware County. The 
price of the rough stone at the quarries va-ries from 20 to 40 cents per 
cubic foot, and the cost of dressing varies from 6 to 16 cents per square 
foot of surface.* A beautiful deep lustrous green variety susceptible of 
a high polish and known as Williamsite was found in abundant small 
pieces during the working of the Fulton township chromite mines. 
Excepting as polished specimens for mineral cabinets the material was 
never utilized. 

Although the Chester County stone has been upon the general market 
only about ten years it has already acquired an excellent reputation. 
To the writer it seems, however, that in the majority of cases very i)oor 
taste has been shown on the part of the designers, very many of the 
buildings being anything but beautiful from an architectural stand-point, 
Tbe almost universal practice of using a light, yellowish-gray sandstone 
for the trimmings in houses of this material should also be condemned, 
since the contrast is not sufficient nor satisfactory. 

The use of the stone in cities has not been long enough continued to 
furnish accurate data regarding its durability there, but it is stated that 
houses erected in the vicinity of the quarries one hundred and fifty 
years ago show the color of the stone to day as fresh as when first quar- 
ried. The writer's personal observations are, however, to the effect 
that in a majority of cases many of the blocks exposed in a wall turn 
whitish, or at least fade to a lighter green. Such a change can scarcely 
be considered detrimental. 

Vermont — The bed of talcose slate thajb extends m a general northern 
and southern direction throughout the entire length of central Vermont 
bears numerous outcrops of serpentine or of serpentine in combination 
with dolomite, but which, so far as the writer is aware, have been 
quanied in but two localities, Koxbury and Cavendish. The quarry at 
Cavendish was worked very early, having been opened about 1835,t be- 
fore there were adequate means of transportation of the quarried stone 
or there was any sufficient demand for so expensive a material. The 

• See Geology of Chester County, Vol. CS Second Geological Survey of Peunsyl- 
Tania, p. 61, et al. 
t Geology of Vermont, Vol. n, p. 778-9. 
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methods of working and polishing the stone were, moreover, so little 
understood that very poor results were obtained and the works were 
shortly discontinued as a conseqaence. 

In Eoxbury the American Verd-antiqae Marble Company early opened 
quarries and erected a mill for sawing. The business was pushed quite 
vigorously for a time, but owing to several causes, probably ihe same 
as the first enumerated, the works were shut down in 1868, and have 
not since been re opened. A considerable quantity of the material was 
taken out for the interior decorations of the United States Capitol ex- 
tensions, but for some reason, unknown to the writer, it was never used. 

The Vermont stones are among the most beautiful of all our serpen- 
tines and the best adapted for all kinds of interior decorative work. The 
colors are deep, bright green, traversed by a coarse network of white 
veins. It is designated by Hunt • an ophiolite, and is stated by him to 
be a mixture of serpentine, talc, and ferriferous carbonate of magnesia. 
It acquires a smooth surface and beautiful polish, and it is a serious com- 
ment upon American taste that there is not sufficient demand for the 
material to cause the quarries to be re-opened. At Cavendish the rail- 
road now passes within one-half mile of the quarry and good water- 
power is close at hand, while the Eoxbary quarry is within 30 rods of the 
railway station. The rock lacks the brecciated structure characteristic 
of most foreign verd-antique, but compares more closely with the 
variety known as Verde di Geneva than with any other with which the 
author is acquainted. Among the other localities in this State in which 
serpentine occurs may be mentioned Eichford, Montgomery, Jay, Troy, 
Lowell, Middlesex, Wailsfield, Warren, Eochester, Ludlow, Windham, 
Wadsborough, and Dover. 

Of the Lowell stone it is stated t that two ranges of serpentine occur, 
commencing near the headwaters of the Missiseo and extending nearly 
to Canada. " For the richness and number of the varieties it would not 
seem possible that they can be surpassed, while their extent, amounting 
to 20 or 30 square miles, is beyond the possible demand of all future 
ages. They are exhibited in several precipitous ledges, which are easy 
of access and of being worked." 

Concerning the locality at Troy, the same authority states: "Elegant 
varieties are numerous, among which are most conspicuous the very 
bright green noble serpentine, which covers most of the numerous jointed 
faces with a coat of one-eighth to one-half of an inch thick, and the 
spotted varieties. Numerous seams may render it difficult to obtain 
large slabs, but smaller pieces, suitable for a great variety of ornamental 
purposes, may be obtained, of great beauty and in any quantity." 

• T. S. Hunt, on Ophiolites, Am. Jour, of Sci., Vol. xxv, p. 239 ; second series, p. 
226. 
t Geology of Vermont, 1861, Vol. i, p. 544. 

p. Mis. 170, pt. 2 2i 
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0.— GYPSUM. AI.AB ASTER. 

This can scarcely be considered a building-stone, and it is used only 
to a small extent for ornamental purposes. We may, however, devote 
a little space to the subject. 

(1) COMPOSITION AND USES OF GYPSUM. 

Pure gypsum is composed of the sulphate of lime and water in the 
proportions of about 79.1 per cent, of the former to 20.9 percent, of the 
latter (ante, p. 370). Three varieties a}e common : (1) crystallized gyp- 
sum or selenite, which occurs in broad, flat, transparcDt plates sometimes 
a yard in diameter and of value onJ^^ as mineral specimens and for 
optical purposes ; (2) fibrous gypsum, which includes the variety satin 
spar used for making small ornaments ; and (3) massive gyp»sum, which 
includes the common white and clouded varieties nsedin making plaster, 
and the pure, white, fine-grained variety alabaster.* 

(2) LOCALITIES OF GYPSUM ]N THE UNITED STATES. 

The principal localities of gypsum in the United States as given by 
Danat are in New York, Ohio, 1 llinoi«, Iowa, Virginia, Tennessee, and 
Arkansas, where it occurs in extensive beds and usually associated with 
salt springs. It is also found associated with Triassic deposits in the 
Kocky Mountain region. Handsome selenite and snowy gypsum are 
also stated to occur near Lockport s>vd Camillus, 'N^. Y., in Davidson 
County, Tenn, and in the form of rosettes in the Mammoth Cave of 
Kentucky. 

According to G. F. Kunz { the ornaments of satin spar sold at Niag- 
ara Falls and other " tourist places'' aio nearly all imported from Wales, 
though some few of the common white variety are cut from the beds of 
this stone found in the vicinity. The Italian alabaster is used exten- 
sively in making statuettes (see p. 473), but the common varieties found 
in this country and Nova Scotia are used chiefly for land plaster and as 
plaster of paris, or stucco. So far as the Curator is aware the gypsum 
quarried at Fort Dodge, Iowa, is the only one that has been at all used 
for structural purposes in this country! 

According to Dr. White § several residences, a railway station, and 
other minor structures, including a targe culvert, have been built of 
gypsum at this place. In the construction of the culvert the lower 
courses that came in contact with the water were of limestone, as the 
, gypsum had proven slightly soluble and hence less durable in such po- 
sitions. The stone is regarded by Dr. White as very durable in ordi- 

* Much of the material popularly called alabaster is in reality travertine (seep. 375.) 

t Text book of Mineralogy, p. 393. 

t Min. Resources of the United States, 1883-^84, p, 77, 

(Geol. of Iowa, Vo^. u, p. 309, 
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nary situations, and the ease with which it can be worked renders it 
preferable ^o the limestones in the immediate vicinity. The method of 
qaarrying is to bore holes with a common auger and then blast by 
meaus of powder. The blocks are then trimmed to the proper size and 
shape by means of common wood-saws and hatchets or axes. 



D.— LIMBSTOlifBS AND DOLOMITES. 

(1) CHEMICAL COMPOSITION AND ORIGIN. 

Pure limestone consists entirely of calcium carbonate. In .point of 
fact, however, none of our limestones are chemically pure, but all con- 
tain more or less foreign materials, such as magnesia, oxides of iron, 
silica, clay, bituminous matter, mica, talc, and other minerals. 

In composition, texture, and general appearance, limestones vary al- 
most indefinitely. They may be hard, compact, fine-grained rocks of 
almost flint like texture, or, again, coarsely porous, oolitic, or crystal 
line, the crystals varying in size from too small to be visible to the 
naked eyo to an inch or more in length. 

Pure limestone is white in color, but water blue, gray, green, pink, 
red, and black varieties are common, the colors being dependent upon 
various impurities, such as the oxides of iron and carbonaceous matter 
caused by animal and plant remains. The pink and red colors are 
caused by iron oxides, while the blue, gray, and black varieties owe 
their hues to the prevailing carbonaceous matter. The green color of 
some of the Vermont marbles appears to be due to talc. 

Limestones are regarded by geologists as of either chemical origin 
or as resulting from the deposition of organic remains, such as shells 
and corals. Of the first kind are the tufas and travertines ; of the 
second, the fossiliferous limestones, such as the encrinital stones of Ohio 
and the shell marbles of Tennessee. Either variety may have under- 
gone the change called metamorphism, and all traces of their origin 
have been destroyed. 

Limestones occur in stratified beds among rocks of all geological 
ages, from the Archsean to the most recent. The majority of those used 
for building and ornamental work belong either to the Cambrian, Silu- 
rian, Devonian, or Carboniferous ages. 

(2) VARIETIES OF LIMESTONES AND DOLOMITES. 

The following list includes all the principal varieties of limestone 
popularly recognized, the distinctions being founded upon their struct- 
ure, chemical composition, and mode of origin : 

Crystalline limestone. Marble. — An entirely crystalline, granular ag- 
gregate of calcite crystals. The crystals are usually of quite uniform 
si^e in the same marble, but often vary widely in those fyon^ different Iq- 



372 REPORT ON NATIONAL MUSEUM, 1886. 

calities. The fine-grained white varieties which appear like loaf sugar 
are called saccharoidal. Common statuary marble is a good example of 
this variety. 

Compact common limestone. — A fine-grained crystalline aggregate 
which to the eye often appears quite homogeneous and amorphous. 
It is rarely pure, but contains admixtures of other minerals, giving 
rise to many varieties, to which particular names are given. Litho- 
graphic limsstone is an extremely fine-grained crystalline rock, with but 
a small amount of impurities, and of a drab or yellowish hue. Bitu- 
minous limestone contains a considerable proportion of bitumen, caused 
by decomposing animal or vegetable matter. Its presence is easily 
recognized by the odor of petroleum given off when the rock is freshly 
broken. Hydraulic limestone contains 10 per cent, and upwards of silica 
and usually some alumina. When burnt into lime and made into mortar 
or cement it has the property of setting under water. Oolitic limestones 
are made up of small rounded concretionary grains that have become 
cemented together to form a solid rock. These little rounded grains 
resemble the roe of a fish ; hence the name, from the Greek word aninj 
an Qgg, Where the grains are nearly the size of a pea the rock is 
called pisolite. Such a rock is now in process of formation along the 
shore of Pyramid Lake, Nevada. Oolitic limestones suitable for build* 
iug purposes are quite abundant in Iowa, Indiana, and Kentucky. 

Tra/certine^ or Gale Sinter j is limestone deposited by running streams 
and springs. It occurs in all gradations of texture from light flaky to 
a compact rock fit for building. A light, porous calc sinter has been 
deposited by the Mammoth Hot Springs of Yellowstone National Park, 
some of which is nearly pure carbonate of lime and snowy white in 
color. Travertine occurs in great abundance at Tivoli, in Italy, from 
whence it was quarried in building ancient Eome. The exterior 
of the Amphitheatrum Flavium, or Colosseum, the largest theater the 
world has ever known, was of this stone, as was also the more modern 
structure of St. Peter's, in the same ciBy.* The Latin name of the stone 
was lapis Tihurtinus^ of which the word "travertine ''is supposed to be 
a corruption. 

So far as is known the beds of this country are of limited extent and, 
with one or two ex:ceptions, unfit for any kind of structural purpose. 
The pearly white and red " onyx" marble from San Luis Obispo and 
Suisun City, Cal., are properly travertine 5 so are also the celebrated 
"Mexican onyx" and so-called "Oriental alabaster" from Egypt. 

StaUictite and stalagmite are the names given to the deposits of lime- 
stone on the roofs and floors of caves. Such are often beautifully crys- 
► talline and colored by metallic oxides, giving rise to beautiful Garbles, • 
which are incorrectly called onyx, as are also the travertines, from which 
they differ only in method of deposition. 

* Sull, Building and Ornamental Stones, pp. ^9, 281, 
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LIMESTONES COMPOSED LARGELY OP ORGANIC REMAINS. 

Fomliferous limestones, — Many limestones are made up wholly or in 
part of the fossil remains of marine animals, as is shown in the accom- 
panying figure, which is drawn from a magnified section of a limestone 
of the Cincinnati group from near Hamilton, Ohio. 




In some cases the remains are retained nearly perfect^ again the 
entire fossil may have been replaced by crystalline calcite. In other 
instances stones are found which are made up only of casts of shells, 
the original shell material having decayed and disappeared, as in the 
Eocene limestone from North Carolina. Many of the most beautiful 
marbles belong to the group of fossil limestones, as, for instance, the 
red and white variegated Tennessee marbles. Grinoidal limestones are 
made up of fossil crinoidal fragments. 

Shell limestones or shell sand-rocJcs as they are called by some author- 
ities, are made up of shells usually much broken, though sometimes 
almost entire. The well-known coquina from Saint Augustine, Fia., is 
a good illustration of this variety. Coral rock is of the same nature, 
excepting that it is composed of fragments of corals. ChalJc is a fine 
white limestone composed mainly of the minute shells of foraminifera. 



MAGNESIAN LIMESTONES ;. ALSO CALLED DOLOMITIC LIMESTONES. 

Under this head are included those limestones which contain 10 per 
cent, and upwards of carbonate of magnesia. They may be finely or 
coarsely crystalline; light, porous, or conjpact; fossiliferous or noi^- 
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fossiliferous ; in short, may show all the variatious common lo ordinary 
limestones, from which they can usually be distinguished only by chem- 
ical tests. Many marbles are magnesian, as will be noticed by reference 
to the tables. When the carbonate of magnesia in a limestone rises as 
high as 45.65 per cent, the rock is no longer called magnesian lime- 
stone, but — 

DOLOMITE. * 

This in its typical form is a crystalline granular aggregate of the 
mineral dolomite, and is usually whitish or yellowish in color. It can 
in its typical form be distinguished from limestone by its increased 
hardness (3Jj|-4.5) and specific gravity (2.8-2.95). It is also less sol- 
uble, being scarcely at all acted on by dilute hydrochloric acid. Dol- 
omite shows all the peculiarities pertaining to limestones, both in color 
and texture, and a chemical analysis is often required to distinguish 
between them. The pure white marble from Cockeysville, Md., is a 
dolomite, but by the eye alone can not bo distinguished from the white 
crystalline limestones (marbles) of.Vermont. The red mottled marbles 
of Malletts Bay, Vt., are also dolomites, as are the white marbles of 
Lee, Mass., and Pleasantville, N. Y. 

In composition there is no essential difference between a limestone or 
dolomite and what is popularly called a marble, but for conveuienpe sake 
the subject will be here treated in two parts, the first to iuclude those 
of this classof rocks as are put upon the market as marbles, and the 
second the rocks of the same composition but unfit for finer grades of 
building and ornamental work and known popularly as simply lime- 
stones. 

(3) LIMESTONES AND DOLOMITES. MARBLES. 

Under the head of marbles then are here included all those rocks con- 
sisting essentially of carbonate of lime (limestone) or carbonate of lime 
and magnesia (magnesian limestone and dolomite) that are susceptible 
of receiving a good polish and are suitable for ornamental work. 

Alabama. — ^Beds of marble of great beauty are stated to occur along 
the Cahawba Eiver in Shelby County of this State. The colors enumer- 
ated are gray with red veins, red and yellow, buff with fossils, white 
crystalline, clouded with red and black. A black variety veined with 
white occurs on the road from Pralls Ferry to Montevallo and on Six 
Mile Creek. Other good beds are stated to occur on the Huntsville 
road about 19 miles from Tuscaloosa and at Jonesborough, the latter 
rock being compact and of a red and white color ; the same strata oc- 
curs at Village Springs. On Big Sandy Creek good marbles occur simi- 
lar to those on the Cahawba. t None of the above are actively quarried, 
and the writer has had the opportunity of examining but a single 

* So called after the French geologist, Dolomieu. 
tGeol. of Alabama, First Bien. Rep., 1849, p. 45. 
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specimen; that a small block of flue and even texture, pmie white color 
and excellent quality, said to be from near Talladega. 

Arkansas. — Black and variously colored marbles mottled with white 
fossil shelLs and crinoids are stated by Owen • to occur in Independ- 
ence, Van Buren, Searcy, Carroll, and Marion Counties. The author 
has seen none of the material and has no more definite information on 
the subject than that given above. 

California. — Owing to the violent geological agencies that have been 
in operation since the formation of the marble deposits in this State, 
the stones found are said to be so broken and shattered in nearly every 
case that it is impossible to obtain pieces of large size free from cracks 
and flaw8.t Near Indian Diggings, in Eldorado County, there occurs a 
fine-grained white, blue-veined marble that closely resembles the Italian 
*' bardiglio,'' from the Miseglia quarries, but that the groundmass is 
lighter in color. It has been used only for grave-stones and to but a 
slight extent at that. In Kern County are deposits of marbles of vari- 
ous shades, but all so broken and shattered as to be very difficult to 
work. Near Colfax, in Placer County, are also beds of a dark blue- 
gray mottled magnesian limestone that takes a good polish and might 
be utilized as marble. Other deposits occur in Los Angeles, Monterey, 
Nevada, and Plumas Counties, but none of them are at present worked. 
The most beautiful of all the California marbles is the massive arago- 
nite, or so-called " onyx," from San Luis Obispo. This stone, which is, 
as I understand, a travertine, is identical in composition and structure 
with the celebrated Oriental alabaster (wrongly so-called) from Blad 
Eecam, near the ravine of Oned Abdallah. In color it is pearly white, 
and it is made up of fine, wavy parallel bands like the lines of growth 
upon the trunk of a tree. This stone is now being quite extensively 
introduced for small stands and ornamental work, which are often of 
exquisite beauty. No other travertines that can compare with this are 
at present quarried in the United States, though a beautiful variety is 
found in extensive deposits at Tecali, State of Puebla, Mexico. 

Another travertine marble occurs in very limited amounts near the 
town of Suisun, Solano County. The quarry lies in a low hill near the 
town, and has been quite extensively worked, but no large pieces of 
even texture are obtainable, which is of course a drawback to its exten- 
sive use. t 

Specimens of this stone received at the National Museum are of a 
dull red or amber-yellow color, resinous luster and somewhat porous. 
A far morebeautiful stone, but which also occurs in very limited amounts, 
is found near the falls of the Sacramento River in Siskiyou County. 
This is also aragonite and is of a beautiful emerald-green color. The 
color is however so delicate that pieces of considerable thickness (an 

* Geol. of Arkansas, First Annual Reporjj. 

t Rep. Tenth Census, p. 279. 

tKep. State Mineralogist of Cal., 1884, p. 73. 
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inch or more) must be used in order to appcTar to advantage. The stone 
is found, as I am informed by Mr. J. 8. Diller, of the U. S. Geological 
Survey, in a narrow seam in the gneissoid rocks of the region, and there- 
is very little probability of its ever being obtainable in pieces of more 
than a foot or so in length. 

Prof. H. Q-. Hanks, in a paper recently read before the San Francisco 
Microscopical Society, describes, under the name of "Inyo'' marble, a 
pure white crystalline dolomitQ occurring in the White and other mount- 
ains of the Inyo range in this State. It is regarded by him as an ex- 
cellent stone, and one promising of future usefulness. Besides this he 
mentions a yellow brecciated marble found at Tehachipi, in Kern County, 
and a black marble found near Colfax. The author has seen none of 
these stones. 

Colorado. — ^No marbles are as yet quarried in this State, but the Mu- 
seum collections show a small piece of a black white- veined breccia from 
iPitkin that might rival the imported " Portoro" from the Monte d'Arma 
quarries in Italy, if occurring in sufficient abundance. Concerning the 
extent and character of the formation the author knows nothing. In the 
marble yards of Denver the auth or was shown during the summer of 1886 
a fine chocolate-colored stone, somewhat resembling the more uniform 
colors of Tennessee marble, which was stated to have been brought 
from near Fort Collins, in Laramie County, where it occurred in great 
quantities ; also a fair grade of white blue- veined marble from Ounni- 
son County. A beautiful breccia marble is stated* to occur in abun- 
dance a few miles north of Boulder City. 

ConnecticMt^ln the northern part of Litchfield County, near the 
Massachusetts line, in the town of Canaan, East Canaan, and Falls 
Village, there occur massive beds of a coarsely crystalline white dolo 
mite, which have in years past furnished valuable building marbles, 
though recently they have been but little worked. The stone is said 
to weather well and to be obtainable in large blocks eminently suited 
for building, but like the Lee dolomite it frequently contains crystals 
of white tremolite^ which weather out on exposure. It is therefore not 
so well suited for finely finished or monumental work. The State- House 
at Hartford is the most important structure yet made from this material. 

As already noted (ante, p. 288), it was at Marble Dale, in the town of 
Milford, in this State that marble quarrying was first systematically 
undertaken in this country, and at one time (1830) not less than fifteen 
quarries were in active operation in the vicinity. So far as can be 
learned not a single one of these is now being worked. 

Delaware, — 'No marbles are at present quarried in this State, but a 
coarse white dolomite is found near Hockessin, New Castle County. 
This, so far as can be judged from the single specimen examined, might 
be used for general building, though not well suited for ornamental 
work. 

• Bien. Rep. State Geol. of Colo., 1880, p. 33. 
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Georgia. — An important belt of marble is said to extend through the 
counties of Cherokee, Pickens, Gilmer, and Fannin in the northern part 
of this State, the ^material varying in color from pure white through 
blue and variegated varieties, some of which are remarkably beautiful. 
Variegated marbles also occur in the counties of Polk, Floyd, Whitfield, 
Catoosa, Chattooga, Gordon, Murray, Barton, and Walker; chocolate- 
red varieties similar to the marbles of Tennessee are said to occur in 
abundance in Whitfield County, the bed in Red Clay Valley 'extending 
in uninterrupted continuity for 10 miles, and varying from one-fourth to 
one-half a mile in width.* Of the beds above mentioned those in Pickens 
County are at present the most important and the only ones that have 
been worked to any extent, quarrying having quite recently been com- 
menced here by the Perseverance and Georgia Marble Companies. Spec- 
imens of these marbles forwarded to the National Museum show them 
to be of uniform texture, but coarse, much coarser than the Vermont 
marble, Which in other respects they much resemble. They are soft, 
work readily, and acquire an excellent surface and polish. In color they 
vary from snow white and pink to black and white mottled. The pink 
variety is unique as well as beautiful, and there is at present nothing 
like it produced in other parts of the country, though in color it closely 
resembles the pink marble from Cherokee and Macon Counties, N. C, to 
be noticed later. It is, however, coarser. 

The ready working qualities of these stones, the fact that owing to the 
mildness of the climate the works can be in operation at all seasons of 
the year, together with the remoteness of regions where similar marbles 
are produced, all point to a rapid development of an extensive quarrying 
industry in this part of the country. 

Iowa. — The calcareous rocks of Iowa are, as a rule, non-crystalline, 
dull in color, and with few qualities that render them desirable for 
ornamental purposes. But few of them are pure limestone, but nearly 
all contain more or less magnesia, iron, or clayey matter 5 very many of 
them being true dolomites. 

Kear Charles City, in Floyd County, on the banks of Cedar Eiver, are 
extensive quarries in the Devonian (Hamilton) beds of magnesian lime- 
stones, certain strata of which furnish a coral marble at once unique 
and beautiful. The prevailing color of the stone is light drab, but the 
abundant fossils vary from yellowish to deep mahogany brown. These 
last, which belong to the class of corals called Stomatophora, are very 
abundant and of all sizes up to 18 inches in diameter. As seen on a 
polished surface imbedded in the fine, drab, non-crystalline paste of the 
groundmass, they present an appearance totally unlike anything quar- 
ried elsewhere in America — an appearance at once grotesque and won- 
derfully beautiful. The stone admits of a high polish, and would seem 
excellently adapted for all manner of interior decorations if obtainable 
in blocks sufficiently uniform in texture. A small amount of argilla- 
* Commonwealth of Georgia, p. 135. 
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oeoas matter and scattering particles of amorphous pyrite, which are 
occasionally visible, render its adaptability to outdoor work decidedly 
doubtfai. The stone is known commercially as *' Madrepore marble.'' 
A. polished slab 2 by 4 feet is in the collections of the National Museum. 

The light yellowish, buff, or brown subCarboniferous magnesian lime- 
stone, quarried near Le Grand in Marshall County, also contains mass- 
ive layers beautifully veined with iron oxide, and which are suitable 
for ornamental purposes, though it is not considered suitable for monu- 
ments and other work subject to continuous exposure. I have not seen 
samples of this material, though it is well spoken of by White.* It 
is popularly known as "Iowa marble." The only other stone which, so 
Far as I am aware, has ever been utilized for ornamental purposes 
is the so-called "Iowa City,'' or "Bird's-eye marble." This is nothing 
more than fossil coral "(AcervulariaDavidsoni) imbedded in the common 
Devonian limestone and often perfectly consolidated by carbonate o^ 
lime so that it maj'be polished like ordinary marble. When so' polished 
its appearance is very beautiful, for the whole internal structure of the 
coral is as well shown as it is in living specimens, and yet it is hard 
and compact as real marble." The stone would be valuable could it be 
obtained in blocks of large size. Unfortunately it occurs in pieces of 
but a few pounds' weight ;t it is used therefore only for paper-weights, 
and small ornaments of various kinds. 

Maryland. — The principal marble quarries of this State are located 
near Cockeysville iind Texas, some 16 miles north of Baltimore, on the 
Northern Central Kailroad. Here there occurs a small and isolated area 
of Lower Silurian (?) dolomite of medium texture and pure white color 
that has been very extensively used for general building purposes in 
Baltimore and Washington and the neighboring towns, and to a less 
extent in Philadel|)hia. In the quarries the stone lies in large horizon- 
tal masses, and blocks 28 by 10 by 3 feet have been quarried entire. This 
stone was used in the construction of Christ Church in Baltimore, the 
Washington Monument, and the columns and heavy platforms of the 
Capitol extensions at Washington, D. C. . 

Near Union Bridge, in Frederick County, there occurs a fine-grained 
and compact white magnesian limestone, but which has not been quar- 
ried to any extent. 

The only true conglomerate or breccia marble that has ever been util- 
ized to any extent in the United States is found near Point of Rocks. 
Frederick County, in this State. The rock, which belongs geologically 
to the Triassic formations, is composed of rounded and angular fragments 
of all sizes, up to several inches in diameter, of quartz and magnesian 
limestone imbedded in a fine gray calcareous groundmass. This com- 
position renders the proper dressing of the stone a matter of some diffi- 
culty, since the hard quartz pebble break away from the softer parts in 
which they lie, leaving numerous cavities to be filled with colored wax 
* Geol. of Iowa, vol. 2, p. :U3. t White, op. oit, p. 316. 
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or shellac. It should therefore never be worked with hammer and chisel, 
but only with saw and grinding material, and no attempt made at other 
than plain surfaces. The stone was used for the pillars in the old 
Hall of Representatives in the Capitol at Washington, and a polished 
slab, 34 inches long by 20 inches wide, may be seen in the National 
Museum. The pebbles forming the stone are of ao varied shades that to 
state its exact color is a matter of diflSculty. Red, white, and slate-gray 
are perhaps the prevailing tints. On account of its locality this stone 
has been popularly called "Potomac" marble, or sometimes '^calico'' 
marble, in reference to its structure and spotted appearance. The for- 
mation from whence it is derived is said to commence near the mouth 
of the Monocacy River and to extend along the Potomac to Point of 
Rocks, and along the valley on the eastern side of the Catoctin Mount- 
ain to within 2 miles of Frederick. The Curator is informed, moreover, 
that the same formation occurs in Virginia, near Leesburgh, and that 
here the quartzose pebbles are almost entirely lacking, thereby render- 
ing the stone much less difficult to work. 

Massachusetts. — Crystalline limestones and dolomites of such a char- 
acter as to assume the name of marble are now or have been in times 
past quarried in various towns of Berkshire County, in this State. The 
stones are all white or some shade of gray color, medium fine-grained in 
texture, and are better adapted for general building than for any form 
of ornamental work. 

The quarries at Lee were opened in 1852, and the stone has been used 
in the Capitol extension at Washington and the new city buildings in 
Philadelphia; but little of it has been used for monuments. In the 
quarries the stone lies very massive, and it is stated cubes 20 feet in 
diameter could be obtained if necessary. The Sheffield quarries were 
opened about 1838. The rock here is massive, with but little jointing. 
Natural blocks 40 feet square and 3 feet in thickness can b^ obtained. 
The Alford stone is used mostly for monumental work and appears very 
durable. Much of the marble from these localities contains small crys- 
tals of white tremolite which weather out on exposure, leaving the rock 
with a rough pitted surface. This is very noticeable in the exterior 
walls of the Capitol building at Washington, already noted. 

Missouri. — We have seen but few true marbles from this State, though 
colored marbles of fine quality equaling the variegated varieties of 
Tennessee are reported by Professor Broadhead as occurring in Iron, 
Madison, and Cape Girardeau Counties. The Iron County stone is re- 
ported, as light drab in color, with buff veins. The outcrop occupies an 
exposure of several hundred feet of a low bluff on Marble Creek near 
the east line adjoining Madison County. The Madison County marble 
occurs near Fredericktown, and is described as the best-appearing 
marble in the State both in regard to color and texture, the colors being 
red, peach blossom, and greenish, beautifully blended. The stone is 
represented as very durable, but liable to tarnish on a polished surface 
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when exposed to the weather. The Cape Girardeau stone is repre. 
sented as of a variety of colors — purple, yellow, red, pink, gray, and 
greenish all being enumerated; the supply is unlimited. None of these 
marbles are at present systematically worked, owing to lack of capital 
and distance from market. Professor Broadhead further states that few 
of the marble beds of southeastern Missouri are thick enough to be eco- 
nomically worked, as there would be too large a portion of waste ma- 
terial. 

No pure white crystalline marbles are as yet known to occur within 
the State limits. Other stones capable of receiving a polish and suit- 
able for marble are stated to occur in the counties of Saint Louis, Saint 
Charles, Warren, Montgomery, Ealls, Calloway, Lincoln, Cooper, Pet- 
tis, Cass, Jackson, Livingston, and Clay. 

Montana Territory, — This Territory as yet quarries no marble or other 
, stone of importance. There were exhibited, however, at the Centennial, 
in Philadelphia, 1876, and since then in the National Museum at Wash- 
ington, two samples from Lewis and Clarke County that are worthy of 
note, since they form the nearest approach to the imported Italian black 
and gold marble from the Spezzia quarries of any at present found in 
America. The rock is very close and compact, of a dark blue-gray color, 
and traversed by irregular wavy bands of varying width of a dull 
chrome-yellow color. So far as observed the stone is far inferior* in 
point of beauty to its Italian prototype, and apparently would prove 
more difficult to work. 

New YorJc. — ^The belts of Archaean dolomite which lie to the north of 
New York City and cross the State in a northeasterly direction furnish 
a very fair quality of white and gray marbles that have at various 
times been quite extensively utilized. At present the quarries at Tuck- 
ahoe and Pleasantville, in Westchester County, furnish marble of good 
quality bi*t of rather coarse texture. That from Pleasantville is par- 
ticularly remarkable in this respect, being made up of large snow- white 
crystals, often an inch or more in length, whence it derives its popular 
name of snowflake marble. On account of its coarseness it is not well 
adapted for carved work or for use in long columns. The Tuckahoe 
stone is not quite so coarse in texture and has been more extensively 
employed for building purposes. St. Patrick's Cathedral, on Fifth ave- 
nue, New York City, is of this stone. At Sing Sing and Dover Plains 
are other quarries of rather coarse white dolomitic marble, but which 
are not extensively worked. 

A very coarsely crystalline light-gray magnesian limestone of Arch- 
aean age occurs at Gouverneur, in Lewis County. Although too coarse 
for carved work it answers well for massive structures, and, as it ac- 
quires a good surface and polish, is used to some extent for ornamental 
work. It is believed to be durable, since gravestones in the vicinity 
which have been set upwards of seventy years still present clean and 
uniform surfaces, and are free from lichens and discolorations of any 
kind. 
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Two excellent varieties of colored marbles occur at Plattsburgh and 
Chazy, in Glinton County, in tbis State, and wbich are commercially 
known as '* Lepanto " * and French gray. The first consists of a close, 
fine-grained gray groundmass with pink and white fossil remains, which 
are evidently crinoidal. The second is more uniformly gray and bears 
larger fossils. It is an excellent stone and, with perhaps the exception 
of the Tennessee marbles, has been used more extensively for mantels, 
table tops, tiling, and general interior decorative work than any other 
of our marbles. 

At Glens Palls, on the Hudson Eiver, occurs an extensive deposit of 
dark blue-black magnesian limestoae, certain strata of which furnish the 
finest varieties of black marble at present quarried in this country. The 
stone is very fine grained and compact, and, when polished, of a deep, 
lustrous black color, though the uniformity of the surface is sometimes 
broken by the presence of a small white fossil. A two-foot cube of this 
stone is in the Museum collections. The finest quality of this marble 
occurs in a single stratum some 12 feet in thickness. The poorer quali- 
ties are burned for lime, of which they furnish material of exceptional 
purity. Black marble is also quarried to some extent at Willsborough, 
iu Essex County. At Port Henry, in this same county, there is quarried 
a green and white speckled marble, composed of an intimate mixture of 
serpentine, calcite, and dolomite that has been used for interior deco- 
rative work. This stone has been noticed more fully under the head 
of serpentine. 

At Lockport there is extensively quarried a soft gray crinoidal lime- 
stone in which the fossils are frequently of a pink or bluish opalescent 
color. It is used to some extent for mantels and other ornamental pur- 
poses.! 

In the town of Warwick, in Orange County, there is found a beautiful, 
coarsely crystalline marble of a carmine-red cglor, sometimes slightly 
mottled or veined with white. But little of it has been used and the 
supply is reported as small. 

North Carolina. — Although no quarries of marble are at the present 
time worked to any extent in this State, there occur within its limits 
numerous deposits of most excellent material that only require enter- 
prise and capital to bring to a ready jnarket. One of the most impor- 
tant of these is near Bed Marble Gap, in Macon County. The rock is 
a beautiful bright flesh pink, sometimes blotched or striped with blue 
and yellow. The texture is fine and even, and it acquires an excellent 
surface and polish. The stone is stated by Professor Kerr to occur in 
the side of the mountain in cliffs 150 feet or more in height, and blocks 
of almost any size can be obtained. It is quite different from any- 

* The Lepanto marble is figured on PI. xxxii of the census report, where it is 
wrongly set down as from Isle La Molte, Vermont. 

t J. S. I^e wherry in report on building and ornamental stones, Vol. m Inter. ^R^t, 
fteports, p. J53. 
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thing now in the market, and would doubtless find a ready sale if 
once introduced. Other marbles of white or blue^ray ^jolor occur in 
Murphy, and Valley Town, Cherokee County 5 Warren Springs, Madi- 
son County, and near Marion, in McDowell County. Lack of trans- 
portation facilities at present is a serious drawback to the introduction 
of any of these into our principal markets. We have also seen small 
pieces of very compact deep blue black crystalline limestone, taking a 
high polish and suitable for the finest grades of ornamental work, from 
near Nantehahi, Swain County, in this State. Portions of the stone are 
traversed by a coarse network of pure white calcite veins that greatly 
added to its beauty. 

Pennsylvania.^The belt of Lower Silurian limestone that extends from 
Sadsbury and Bart Townships, in Lancaster County, in a general east- 
erly direction through Chester County, and through the western half 
of Montgomery County, includes within its area the only quarries of 
merchantable marble at present worked within the State limits. Ac- 
cording to Professor Rogers* this belt forms the bed of a narrow valley 
some 68 miles in total length, extending from near Abington, in Mont- 
gomery County, to the source of Big Beaver Creek, in Lancaster County. 
The prevailing colors of the stone throughout the larger portion of this 
area are yellowish or bluish, audit is, as a consequence, suitable only for 
making quicklime or for ordinary rough building purposes. On the 
southern side of the valley, howe^ er, between Brandywine and Wissa- 
hickon Creeks, the stone has become highly metamorphosed and con- 
verted into a crystalline granular marble, white or some shade of blue in 
color, though often variously veined or mottled. All the quarries as yet 
opened are situated in Montgomery County, on the steeply upturned or 
overturned edges of the outcrops within half a mile of the southern 
edge of the formation between Marble Hall and t.he Chester County 
line. • 

It is stated that quarries were first opened here about rue time of 
the Revolutionary war, and that up to 1840 this stone was the favorite 
and almost only material used in the better class of stone buildings in 
and about Philadelphia. At about the latter date increased facilities 
for transportation brought the better varieties of eastern marbles and 
other stones into competition with it and its use has as a consequence 
considerably diminished. Among the important buildings constructed 
of the stone during its popularity were the United States custom-house 
and mint, the Naval Asylum, and Girard College, while the seemingly 
endless rows of red brick houses with the white marble steps, door 
and window trimmings are even now as characteristic of Philadelphia as 
are the brown-stone fronts of New York City. 

The sarcophagi for General and Martha Washington, at Mount Ver- 
non, are also of this material. While the Montgomery County stone 

• Bep. of First Geol. Surv. of Fenna.^ Vol. I, p. 2H, 
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has shown itself to be very darable, in point of beauty it falls far short 
of the marbles from the more Eastern States, and hence its use for any 
form of ornamental work has almost entirely ceased. There were, how- 
ever, on exhibition at the Philadelphia Exposition of 1876 (and since 
then transferred to the National Museum) samples of this limestone 
from along the Lebanon Branch of the Philadelphia and Eeading Rail- 
road, some of which gave promise* of great utility. I would mention 
especially two samples from Myerstown and Mill Lane. These are very 
fine-grained and compact, of a drab or bluish color on a polished surface, 
and traversed by wavy and very irregularly anastomoi^ing, nearly black 
lines. They seem in every way admirably adapted for decorative work, 
though I am not aware that they have as yet been at all used for this 
purpose. Newberry states* that a fine variety of black marble occurs 
in or near Williamsport, Lycoming County. I have never seen the 
stone and know nothing further regarding it. A black limestone that 
takes a fine polish and appears well suited for interior work is stated 
also to occur near the east end of Mosquito Valley, in the same county. 
For exterior work it is stated to be unsuited, as it splinters up badly on 
exposure. 

Tennessee. — The valley of East Tennessee is underlaid by limestone of 
Lower Silurian age that furnishes some of the finest and most beautiful 
grades of colored marbles at present quarried in the United States. 

The history of the quarrying industry in this part of the State, as 
given by Dr. Safford,t is substantially as follows : In April, 1838, the 
Eogersville Marble Company was formed by gentlemen in and near 
Eogersville, Hawkins County, for the purpose of sawing marble and 
establishing a marble factory in the vicinity. The company operated 
to a limited extent for several years, erecting a mill and selling several 
thousand dollars' worth of material annually, most of which was used 
within the State limits. In 1844 the company sold out to a Mr. Rice, 
who shortly after sent a block of the light mottled, strawberry variety 
to the Washington Monument ; another block was subsequently sent, 
in accordance with an act of the State legislature. These blocks at- 
tracted the attention of the building committee of the National Capitol, 
who finally decided on the adoption of the material for the interior 
decorative work in the extensions of that building. As a consequence, 
what was known as the Government quarry was opened, at a point about 
9 miles southwest of Eogersville, where the Holston River intersects 
the marble range. The rock here was in large part massive and the 
bed several hundred feet in width. Many thousand feet were taken out, 
being shipped by river and rail to Charleston or Savannah, and thence 
by water to Washington. Public attention having thus been drawn to 
the beauty of these stones, there has arisen a constantly increasing de- 
mand for them, to supply which other quarries have been opened, and 

* Bep. of Judges, p. 138,139. t Geology of Tennessee, 
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now "Tennessee marble" is one of the widest known and most generally 
used of our ornamental stones. 

At the present time the most extensive quarries are situated in Knox 
and Hawkins Gouuties, The prevailing colors found here are chocolate 
red and white, often coarsely variegated and fossiliferous; though finely 
and evenly crystalline varieties of a beautiful pink or " strawberry '' 
color, with scarcely a trace of fossil remains, also occur. All of them 
cut to a sharp edge and acquire a beautiful and lasting polish not ex- 
celled and rarely equaled by any foreign or domestic marbles. Of for- 
eign marbles, so far as the writer is aware, they have no exact counter, 
part, but perhaps resemble the "Eosso de Levanto'' from Spezia, or 
the Persian "fiorto,'' more closely than any other that can be men- 
tioned. 

Besides the localities above mentioned, colored marbles occur in the 
following counties in this part of the State : Hancock, Grainger, Jeffer- 
son, Eoane, Blount, Monroe, McMinn, and Bradley ; some also occur in 
Meigs, Anderson, Union, and Campbell Counties. The Hawkins County 
marble is part of a comparatively short belt of Trenton and Nashville 
rocks lying west of Rogersville. It is some 16 or 17 miles long, and 
from 50 to 300 feet in thickness. The supply is therefore practically 
unlimited and inexhaustible. The best variety of the stone is used only 
for ornamental work, owing to its high price, being valued at from $2 
to $3 per cubic foot delivered at the nearest railway station. 

The Kuox County quarries are mostly situated within a few miles of 
the city of Knoxville. According to Dr. Safford* the entire thickness 
of the marble bed here is some 300 feet, the different layers of which 
vary from chocolate red and white variegated varieties through grayish 
white, pinkish, and more rarely greenish colors. The most esteemed 
variety has when polished a brownish red color, with white spots and 
clouds, due to fossil corals and crinoids. The grayish white variety, 
which is the nearest approach to a truly white marble of any now 
found in the State, is greatly esteemed for tombstones, monuments, til- 
ing, etc., and is said to be very durable, tombstones which have been 
exposed for upward of thirty years showing no signs of disintegration 
or wear. Both the Hawkins County and Knox. County stones are very 
strong and heavy, weighing about 180 pounds per cubic foot, which is 
some 14 pounds heavier than granite. Quite similar variegated marbles 
are said to occur in many of the counties of the Cumberland table-land, 
as in Franklin County, on the Elk Eivei' ; at the Oil Springs, on Leipor's 
Creek, in Maury County. Some of the marbles of this latter place 
have a grayish groundmass, with fleecy clouds of red and green.t 

A beautiful olive-green fossiliferous marble is also found in the elev- 
enth district of Davidson County, though the extent of the deposit is 
not known by the writer. Near Calhoun, in McMinn County, just south 

'Op. cit.,page8 236, 237. 

f Tennessee and its Agricaltaral an4 Mineral Wealth, by J. B. I(il}elirew, page 149, 
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of the Cbilhowee Moantain, occur breccia marbles of exceptional beauty, 
of pink and olive green colors. One quite unique stone from this local- 
ity is composed of a grayish-ground mass, with large rounded and angu- 
lar fragments of a lemon-yellow color. These same marbles also occur 
in Greene, Cocke, Sevier, and all the counties of the Unaka range, but 
they are not much worked, on account of the hardness of the included 
fragments.* 

Dove colored marbles are stated by the same authority to occur a few 
miles south of Manchester, Coffee County, and in Wilson and Davidson 
Counties. Dark limestones, almost black when polished, and often 
traversed by veins of calcite, forming a good black marble, are not un- 
common, occurring in the vicinity of Jonesborongh, Washington County, 
Greeneville and Newport, Cocke County, on the Pigeons, in Sevier 
County, and also in McMinn and Polk Counties. They are at present 
but little used. 

Colored marbles are also said to occur t in the Western Tennessee 
Valley, which, though somewhat inferior in point of beauty to those of 
the East Valley, are still valuable stones. Perry, Decatur, Wayne, and 
Hardin Counties are mentioned as offering the best facilities. On Shoal 
Greek, in Lawrence County, are said to be beds of fawn-colored or 
brownish-red marbles, some 40 feet in thickness and extending on both 
sides of the creek for a distance of 15 miles. The stone is often varie- 
gated by fleecy clouds of green or red green and white colors. Owing 
to lack of transportation facilities it is not now in the market. In Wil- 
son and Davidson Counties other beds of bluish or dove-colored marble 
occur, and in Kutherford County is a bed of pale-yellow marble with 
serpentine veins of red and bkick dots. The extent of the deposit is 
not known, and at present the stone is seen only in the form of small 
objects for paper-weights and curiosities. 

Texas, — The resources of this State are as yet but little known. 
There have been received at the National Museum several samples of 
compact, light-colored cretaceous limestones, from the vicinity ot Austin, 
Travis County, though few of them are of such quality as to be used 
as marbles. There was on exhibition at the Kew Orleans Exposition 
in 1884-'85 a marble fire place and mantel of Austin marble that was 
worthy of more than passing notice. The stone was compact, very light 
drab in color, and interspersed with large fossil shells and transparent 
calcite crystal. This composition- would render some care necessary in 
cutting, but the final result would seem to justify the outlay. The marbles 
received from Barnet and vicinity present a variety of colors, some of 
which are very pleasing. They range from blue-gray and distinctly crys- 
talline to very fine and compact forms, designated as " mahogany-red,'^ 
"red and white," '' purple variegated," etc. The '* mahogany-red " is dull 
in color, and traversed by a net- work of lighter lines. It is too hard and 
brittle*to work economically. The most promising variety is the purple 

*" Geology of Tennessee, p. 221. t Min. Resources of Tennessee* 

H. Mis. 170, pt. 2 25 
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variegated. This presents aa extremely compact base of a grayish, 
or light lavender-tiut, which is traversed by fiue, irregular lines of a red 
and purple color. The stone acquires an excellent surface and polish, 
but is so hard as to work with great difficulty. 

Utah, — A yellowish white crystalline limt'ston'^, that can scarcely be 
called a marble, was received at the Museum from Payson, in this Terri- 
tory, and a compact nearly black stone, interspersed with numerous 
white fossil shells, from the San Pete Valley. Neither stone can lay 
any claim to beauty, though possibly the last mentioned might be made 
to do as marble under certain circumstances. 

Vermont. — Since ihis is the leading marble-producing State of the 
Union a brief description of the chief geological features of the marble 
formations may not be out of place here. According to Professor 
Brainard* this formation extends along the western borders of the 
States of Connecticut, Massachusetts, and Vermont, between the Green 
Mountain elevation, which extends from the Canada line nearly to Long 
Island Sound, and the intermittent Taconic Mountains, which extend 
south of Lake Champlain, and in places admit the marble veins within 
the border of New York. Of these immense formations, which are from 
1,000 to 2,000 feet in thickness, the lower portion, known to geologists 
as the calciferous (300 to 400 feet in thickness), is for the most part 
siliceous, partaking of the nature of the sandrock that underlies it. 
The upper portion, known as the Trenton (500 to 600 feet in thickness), 
is impure from the presence of clayey matter, pactaking of the nature of 
the slate formation that overlies it. Only certain layers of the middle 
portions seem to have been fitted by their original constitution for the 
production of marble. 

These strata in Eutland and Addison Counties appear in two parallel 
lines about 2 miles apart, stretching from the north line of Middlebury 
to the south line of Rutland, and are from 100 to 200 feet in thickness. 
The limits of the formation may be best understood by reference to 
the accompanying map (Plate vii), redrawn from Professor Brainard's 
report.! 

Professor Hitchcock f conveniently divides the marbles of this State 
into four groups or classes; (1) the common white and bluish or Eolian 
marble (so called from its occurring extensively on Mount Eolus) ; (2) 
the Winooski ; (.'5) the variegated of Plymouth, and (4) the dark, almost 
black, of Isle La Motte. Of these the Eolian is most abundant by far, 
and is most extensively quarried. In texture the stone is finegrained 
and often saccharoidal, though less so than the Italian marbles. In 
color k, varies from pure snowy white through all shades of bluish, and 
sometimes greenish, often beautifully mottled and veined, to nearly 
black, the bluish and black varieties being as a rule the finest and most 
durable. 



* The MarbJe Border of Western New England, p. 9. 
t By permission of the Middlebury Historical Society. 
J aeology of Vermont, Vol. ii, page 752. 
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The Stone occurs in beds usually but a few feet in thickness, which 
vary considerably in color, so that several grades, from pure white 
through greenish, bluish, and almost black, may be taken from the 
same quarry.* As a rule the best marbles in the State occur where the 
beds or strata stand at high angles, as at West Eutland. The quarries 
themselves at this village lie along the western base of a low range of 
hills, which, to the ordinary observer, give no sign of the vast wealth 
of material concealed beneath their gray and uninteresting exterior. In 
quarrying, the best beds are selected, and upon their upturned edges 
excavation is commenced, first by blasting, to remove the weathered 
and worthless material, and afterward by channeling, drilling, and wedg- 
ing; no powder being used lest the fine massive blocks become shat- 
tered and unfit for use. The quarry thus descends in the form of a 
rectangular pit, with almost perpendicular, often overhang:ing, walls, to 
a ilepth of sometimes more than 200 feet, when the beds are found to 
curve to the eastward and pass under the hill, becoming thus more 
nearly horizontal; in following these the quarry assumes the appear- 
ance of a vast cavern from whose smoke- blackened, gaping mouths 
one would little suppose could be drawn the huge blocks of snow-white 
material lying in gigantic piles in the near vicinity (see Plate i). Some 
of the quarries have been partially roofed over to protect them from 
snow and rain, and seem like mines rather than quarries. The scant 
daylight at the bottom is scarce suflBcient to guide the quarryman in 
his work. As one peers cautiously over the edge into the black and 
seemingly bottomless abyss, naught but darkness and ascending smoke 
and steam are visible, while his astonished ears are filled with such an 
unearthly clamor of quarrying machines, the puffing of engines, and the 
shouts of laborers, as is comparable with nothing within the range of 
our limited experience. 

The stone taken from the quarries is worked up in the companies' 
shops in the immediate vicinity or shipped in the rough as occasion de- 
mands. The supply is used for monumental, decorative, or statuary 
work and general building. 

Other quarries in which the stone so closely resembles that of Rut- 
land as to need no special description, are situated at East Dorset and' 
Dorset, Wallingford, Pittsford, Sutherland Falls, Brandon, and Mid- 
dlebury. At Sutherland Falls the stone is very massive, and large 

* Professor Hitchcock (Geology of Vermont, Vol. ii, p. 764) gives the following fig- 
ures relative to the marble-beds at one of the West Eutland quarries, beginning at 
the eastern side or top layer : 

1. Upper blue layer, 4 feet thick. ' 7. Wedged white layer, from 8 inches to 

2. Upper white layer, 3 feet 6 inches |' 2 feet 6 inches thick. 

thiick. 8. Muddy layer, 4 feet thick. 

3. Gray limestone layer, 5 feet thick. | 9. Striped green layer, 4 feet thick. 

4. White statuary layer, 3 feet thick. 10. Camphor-gum layer, 3 feet thick. 

5. Striped layer, 1 foot 8 inches thick. | 11. White layer, 9 feet thick. 

6. New white layer, 4 feet thick. 12. Blue layer, 3 feet 6 inches. 
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blocks are taken out for building purposes. Some of the most valu- 
able, according to Professor Seely,* are known as the dark and light 
mourning vein varieties. The dark mourning vein has a ground of deep 
blue, while lines, nearly black, run through it in a zigzag course, pre- 
senting a beautiful appearance. The light mourning vein has similar 
veins, but the ground is lighter. The quarries at this place are de- 
scribed by Professor Seely as being in the form of a hollow cube cut 
into a hill with perpendicular walls on the north and west rising to a 
height of nearly 100 feet, open to the sky, and with an acre of rock 
forming its horizontal marble floor. Over this floor are running chan- 
neling machines, cutting out long parallel blocks which are afterwards 
cut up into convenient size, lifted from their beds, and taken to the mills 
to be sawn. Some sixty gangs of saws are kept running here day and 
night during the busy season, and not less than five hundred persons, all 
told, are employed in and about the quarries. The workmen are of many 
nationalities, including English, Scotch, Welsh, Irish, Canadian, and 
Italian. 

As stated by Professor Hitchcock,t the beds of the Eolian variety of 
marble are not restricted to one locality but extend over a large portion 
of western Vermont, the formation in which it occurs extending the entire 
length of the State, usually interstratified with siliceous and magnesian 
limestones. The strata vary in thickness from a few inches to 6 or 8 
feet, the thickest beds being usually found where the marble is coarse- 
grained and friable. From Dorset the beds thin out toward the north, 
the more northerly beds, though thinner, usually furnishing the finer 
grained and more compact stone. It is stated f that Pittsford has 
the honor of having one of the earliest quarries in the State, if not 
the earliest, Jeremiah Sheldon having worked marble here as early 
as 1795. There are three beds or veins of marble running through 
the town, north and south. The most easterly has a breadth of 
some 200 feet, and the stone is of the same character as that at Suther- 
land Falls or Proctor, as the to\^n is now called. The middle bed 
is separated from the first by about 200 feet of lime rock. The bed 
itself is some 400 feet wide, and the stone varies in color from pure 
white to dark blue. The third or west bed which is thought to corre- 
spond to that of West Eutland is about half a mile west of the central 
and is about 400 feet wide. The stone is dark-blue and often beauti- 
fully mottled. Some of the beds here, as at West Eutland, furnish a 
beautiful snow-white saccharoidal stone suitable for statuary purposes, 
for which it has been used to a slight extent. The Vermont statuary 
marble, however, differs from its Italian prototype, in being of a dead 
white color and lacking the mellow, waxy luster so characteristic of 
the Italian stone. 



* Op. cit., p. 41. 

t (xeology of Vermont, Vol. ii, p. 772. 

J The Marble Border of Western New England, p. 46, 
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Several outxjrops of marble occur in Middlebu'ry, and which have been 
worked for maay years past;. but iu consequence of the thinness of the 
beds, their badly-pointed structure, and the interstratification of a mag- 
nesian state that produces numerous '< rising seams," it is quite difficult 
to obtain perfectly sound blocks of large size.* 

The quarries in Dorset are situated mostly upon the sides of Mount 
Eolus^ or Dorset Mountain, as it is also called, a section of which (after 
Hitchcock) is here given. 




The thickness of the slaty cap rock is estimated by Hitchcock at 498 
feet, and the various beds of limestone below at 1,970 feet. Although 
but a small portion of this is suitable for quarrying, still the supply is 
readily seen to be ipexhaustible. The prevailing colors of the stone, as 
at Rutland, are white and bluish, variously mottled and veined. Ac- 
cording to Professor Seelyt the first quarry opened in Dorset was by 
Isaac Underbill, in 1785; the stone being used chiefly for fire jambs, 
chimney-backs, etc. The first marble grave-stones ever furnished here 
were the work of Jonas Stewart, in 1790. 

The bed of primordial rock known to geologists as the " red sand- 
rock,^ which occur in the. northwestern part of the State, bordering on 
Lake Cbamplain, is, as a rule, a hard, dark-red sandstone, containing 
some 8 or 9 per cent, of potash, with about the same amounts of iron 
and lime. The entire formation, which is some 2,000 feet in thickness, 
is, however, by no means uniform in composition, but includes consid- 
erable beds of limestone, dolomite, slate, and shale. It is the dolomitic 
layer which furnishes the peculiar red and-white mottled stone popu- 
larly known as Winooski marble. According to a writer in the Amer- 
ican Naturalist, { the beds of this marble appear first one or two miles 
north of Burlington and extend in a somewhat interrupted series north 
through Saiut Albans, and end between that place and Swanton. More 
than thirty years ago a quarry was opened in this rock about 6 miles 
from Burlington, but owing to the hardness of the stone the enter- 
prise proved a failure and the quarries were abandoned. Later quarries 
were opened at Saint Albans, and still more recently were re-opened at 
Burlington, the stone being used largely for flooring-tiles, wainscot, 
ings, and general interior decorative work. As a rule the stone is crys- 
talline and very hard, much harder than ordinary marble. Its color is 

* Geology of Vermont, Vol. ii, p. 769. 

t Op. citf p. 36. 

t George H. Perkins, American Naturalist, Feb., 1881. 
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quite variable, though* some shade of red mottled with white usually 
predominates. Some varieties are beau-tifully light piu-k and white, or 
pink and deep-blue gray or greenish. The very common chocolate-red 
and white variety is put upon the market as Lyonaise marble, and is 
used largely for tiling, its natural color being often rendered darker by 
oiling. 

Chemically the stone is a dolomite, though varying widely in com- 
position in samples from different localities. Some samples show a very 
decided brecciated structure, while in others this entirely disappears. 
It is as a rule very hard to work, and, as exhibited in the capitol at 
Albany, the surface is often disfigured by irregular cavities and flaws 
which are rather unsightly. Tlie color is said to fade on exposure to 
the weather, and hence the stone is used mostly for interior work. 

An excellent outcrop of this marble occurs on the shore of Mallet's 
Bay, in the town of Colchester. The strata at this point are nearly 
horizontal, and in many places form the banks of the lake. One of the 
best quarries is so situated that a vessel can be brought up alongside 
and loaded with blocks with as much ease as they are usually loaded 
upon carts or car^ at inland quarries. The stone occurs in beds varying 
in thicknes from 1 to 6 feet, and blocks of almost any size, can be ob- 
tained. It is hard to work, but as a consequence is very durable when 
once finished, being not easily scratched or scarred. 

The best developments of the rock for marble quarrying are at Col- 
chester, as already mentioned, Milton, Georgia, Saint Albans, and Swan- 
ton. At the last-named place there also occurs a beautiful gray marble, 
with angular fossil fragments of a white and pink color, identical with 
the "Lepanto ^ marble of New York. There is also a fine and compact 
dove-colored marble here, admirably adapted for decorative work, but 
the quarries are now abandoned. 

The Plymouth marble, so called, is a quite pure dolomite, an analysis 
by Dr. Hunt resulting as follows: 

Per cent. 

Carbonate of lime 53.9 

Carbonate of magnesia 44.7 

Oxyde of iron and alumina 1.3 

99.9 

The Stone occurs in the talcose schist formation near the center of 
the town of Plymouth, at an elevation of 250 feet above the Plymouth 
pond. Quarries were opened here about 1835, but Were soon abandoned, 
as the demand at that time was almost altogether for white marble. The 
beds dip 60^ to the east, and the quarry walls, which have been exposed 
to the weather for twenty years, seem unaffected. In color the stone is 
blue or bluish-brown, diversified with long stripes and figures of various 
shapes in white. It is fine grained and compact, splitting with equal 
facility in every direction.* 

* Geology of Vermont, Vol. u, p. 776. 
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'The Isle La Motte marble derives its Dame from Isle La Motte, in- 
Lake ChamplaiD, where it occurs in considerable abundance. It also 
occurs on several other islands in this lake and upon its banks in many 
places. According to Professor Hitchcock* this was the first marble 
worked in the State, quarries having been opened prior to the Revolu- 
tionary war. The stone, which is largely used for flooring-tiles, is very 
dark, almost black in color, and highly fossiliferous, having undergone 
less metamorphism than the marble in the interior of the State. So far 
as the author has observed its color and texture are such as to preclude 
its obtaining a high rank for purely decorative purposes, but for floor- 
tiling is much esteemed and very durable. Fossil shells of great beauty 
are not uncommon, and, being snowy white in color, show up in strong 
contrast to the dark paste in which they are embedded. 

Yirginia. — The extensive area comprehended under the title of the 
Valley of Virginia embraces ** all the portion of the State having for 
its eastern boundary the western slope of the Blue Ridge and its inflected 
continuation, the Poplar Camp and Iron Mountains, and for its western, 
the Little North and a portion of the Big North Mountain, with the 
southern prolongation of the former, Caldwell and Brushy Mountains 5 
and near its southwestern termination the line of knobs forming the 
extension of Walker's Mountain." t 

The central portion of the valley as thus outlined is underlaid largely 
by limestones of SilurioCaihbrian age, which are in several places, ac- 
cording to the authority above quoted, capable of yielding good mar- 
bles. The special varieties mentioned are: (1) a dun colored marble 
met with near New Market and Woodstock, and on the opposite side of 
the Massanattep Mountain in Page County ; (2) a mottled bluish mar- 
ble to the west of New Market ; (3) a gray marble occurring some three- 
fourths of a inile in a southeasterly direction from Buchanan, in Bote- 
tourt County; (4) a white marble of exquisite color and fine grain 
about 5 miles from Lexington, in Rockbridge County 5 (5) a red mar- 
ble occurring only in the Cambrian formations lying among the mount- 
ains in the more southwestern counties; and (6) a shaded marble found 
in Rockingham County. This last is said to be compact, susceptible of 
a beautiful polish, and Of a yellowish gray and slate color. None of 
the above have as yet received more than a local application. 

At Craigsville, in Augusta County, there occurs a gray, sometimes 
pink-spotted encrinal limestone which acquires a good polish, and 
though in no way remarkable for its beauty is capable of extensive ap- 
plication for furniture and interior decoration. The Archsean area to 
the eastward of the Valley of Virginia also includes sundry areas of 
workable marble. It is stated by Rogers J that "near the mouth of 
the Tye River (in Nelson County) and the Rockfish, a true marble is 

*^ op. cit., p, 776. 

t Rogers, Geol. of the Virginias, pp. 203, 204. 

t Op. cit., pp. 81-83. 
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found, of a beautiful whiteness and of a texture which renders it sus- 
ceptible of a fine polish as well as being readily wrought with the chisel. 
A few miles from Lynchburgh, in Campbell County, a good marble is 
likewise found." "The Tye River marble and one or more analogous 
veins'' are further stated to "have all the characters of a statuary 
marble of fine quality, and should not some peculiarity, as yet unper- 
ceived, prevent their appli(5ation to the purposes of the sculptor, they 
will no doubt be looked upon as very valuable possessions.'' The writer 
has seen none of the material from this locality. White and pink 
marbles of excellent quality also occur in the vicinity of Goose Creek, 
in Loudoun County. We have seen samples of the white, which for 
purity of color, fineness of grain, and general excellence, are not ex- 
celled by any marble now quarried in the United States, but the extent 
of the deposit is as yet unknown. 

The stalagmitic deposits upon the floors of the caverns at Luray, in 
Page County, furnish, when cut, occasional fine pieces of the so-called 
onyx marble, but the stone is too easily fractured and too uneven in 
texture to be worked economically, even were the deposits of sufficient 
extent to warrant the opening of quarries. I am informed by Prof. G. 
B. Goode that it is a common thing to find mantels of stalagmitic 
marble in the dwellings of Virginia. These are, however, always made 
from blocks found loose in the field or in caves near at hand. 

(4) LIMESTONES AND DOLOMITES OTHER THAN MARBLES. 

Alabama. — A dark compact limestone has been received at the Mu- 
seum from Calera, Shelby County, and a light-colored, finely fossilifer- 
ous one from Dickson, in Colbert County. The last mentioned closely 
resembles in general appearance the celebrated limestone from Bedford, 
Ind., to be noticed later. It appears of good quality, and works readily. 

ArJcansas, — Oolitic limestone suitable for building, and having the 
reputation of being very durable, is stated by Mr. Owen* to occur near 
Batesville, in Independence County. 

Colorado. — The collections show from this State a coarse, reddish 
limestone from Jefferson County, and also a*very compact, finely crys- 
talline black stone, traversed by a coarse net-work of very fine white 
lines, from Pitkin in Gunnison County. This last stone takes a polish, 
and might almost be classed as a marble. Neither stone is now quar- 
ried to any extent. 

Florida. — This State at present furnishes scarcely anything in the 
line of building stone, nor is there much demand for any other form of 
building material than wood. On Anastasia Island, about 2 miles from 
Saint Augustine, there was formerly quarried to a considerable extent a 
very coarse and porous shell limestone which was used in the construc- 
tion of the old city of Saint Augustine and of Fort Marion, which was 

*Geol. "of'Ark. .Vol. I, p. 220. 
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built about the middle of the eighteenth century. The rock is com- 
posed simply of shells of a bivalve mollusk more or less broken and 
cemented together by the same material in a more finely divided state. 
Fragments of shells an inch or more in diameter occur. The rock is 
loosely compacted and very porous, but in a mild climate like that of 
Florida is nevertheless very durable. The quarries were opened up- 
wards of two hundred years ago, but the stone.is not now extensively 
ased, owing in part to the dampness of houses constructed of it, and in 
part to the cheapness of wood. The rock, which is popularly known as 
Coquina (the Spanish word for shell), is of Upper Eocene age. In the 
quarries the stone lies within a few feet of the surface, and can be cut 
out with an ax, in sizes and shapes to suit. 

The oolitic limestone occurring at Key West has been quarried and 
used in the construction of numerous private and public buildings in 
that vicinity. 

Kansas. — The limestones and dolomites of this State are, as a rule, 
of a light color, soft and porous and incapable of receiving a polish 
such as will fit them for any form of ornamental work. Many of tltem 
are cellular and loosely compacted, being made up in large part of a 
small fossil rhizopod about the size of a grain of wheat and known 
under the name of fusulina. Such stones are obviously unfitted for 
exposed work in localities subject to great extremes of temperature, 
although they may be very durable in mild or dry climates. Those at 
present quarried are almost without exception of Carboniferous or 
Permian age, and occur only in thin beds, varying from a few inches 
to 8 or 10 feet in thickness. 

l^ear Irving there occurs a light-colored, soft, thin-bedded stone, 
which, though not quarried during the census year, has in times past 
been used for building purposes in Atchison and Kansas City. It is 
soft and easily quarried and for ordinary construction requires but 
little dressing. At Frankfort a similar stone occurs which has been 
used to some extent for buildings, though principally for foundations. 
Some of the stone from these localities are of very poor quality, being 
soft and quite cellular through the breaking away of the small fossils 
above referred to. Atchison, in the same county, has quarries of a 
darker, more compact stone, which are worked for local use. 

In the vicinity of Topeka there are quarried light-colored, compact, 
finely fossiliferous dolomites and limestones which work very readily, 
and which have been used in the construction of about thirty-five 
common buildings in that city, besides a church, school, and opera 
houses in Emporia. They have also been used in Parsons, in Labette 
County, and neighboring towns in Missouri. 

Near Lane, in Franklin County, gray and buff limestones are quarried 
and used quite extensively in Ottawa and Garnett, in the same State, 
though some have been shipped to Chicago. The buff variety is some- 
times oolitic, resembling to some extent the Bedford (Indiana) stone. 
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The texture is firm aud compact, and it acquires a good surface and 
polish. The gray variety is coarser, and often somewhat cellular, owing 
to the imperfect filling of the spaces between the fossil particles of 
which it is composed. A section of the quarry shows the gray stone 
to occur in a bed about 4^feet in thickness, and the buft* oolitic about 6 
feet in thickness, the layers of which vary from 18 to 24 inches each. 

Near Marion Center, in Marion County, there is quarried a lightdrab 
cellular magnesian limestone of Permian age, that has been used in the 
construction of the asylum for the blind and insane at Wyandotte and 
Topeka, in this State. Similar stones are quarried at Cottonwood, in 
Chase County. The stratum of quarry rock here is some .6 feet in 
thickness and blocks of any desired size and of thickness not ex- 
ceeding 2 J feet can be obtained. The principal markets for these stones 
are Kansas City, Mo.; Lincoln and Omaha, Nebr. ; Pueblo and Denver, 
Colo., and Atchison, Topeka, and Leavenworth, Kans. 

In the vicinity of Fort Scott are some half a dozen irregularly worked 
quarries which furnish stone for building foundations and pavements 
inr the near vicinity. The stone is dark colored, fine grained, and semi- 
crystalline, and is said to stand the wear of from ten to fifteen years' 
exposure very well. It turns to a brownish color on long exposure and is 
strong enough for ordinary structures. The stone quarried at Winfield 
is a light-colored, fine-grained cellular rock and so soft as to be quarried 
by means of plug and feathers only, the holes being first bored by 
means of a common auger without point. It is a handsome stone and 
has a good reputation for durability. It is used mostly in this State, 
though some is shipped to Kansas City, Mo.* 

Many of the towns in Butler County produce fine-grained, light-col- 
ored limestones suitable for rough building in the immediate vicinity, 
but not at all suitable for ornamental work. 

Illinois. — No siliceous crystalline rocks of any kind are to be found 
within the State limits, almost the entire product being limestone or 
dolomites, with a few quarries of sandstone, which are noticed on p. 448. 

The most notable of the limestones of this State is the fine grained, 
very light colored N^iagara stone, quarried in the vicinity of Lemont and 
Joliet, in Will County. According to Professor Conover,t the Lemont 
quarries lie on both sides of the Illinois and Lake Michigan Canal, and 
the beds of stone are quarried to their lower limits through a variable 
thickness of from 12 to 40 feet. The stone here is uniformly a fine- 
grained, homogeneous, light-drab limestone, occurring in beds from 6 
to 24, and sometimes 30 inches in thickness. The beds are divided ver- 
tically by seams occurring at intervals of from 12 to 50 feet, and con- 
tinuing with smooth faces for long distances, and also by a second set 
running nearly at right angles with the first, but only continuous be- 
tween massive joints and at irregular intervals. This structure renders 

"Professor Broclhead in Reporfc of Tenth Census, pp. 275-277. 
t Report of Tenth Census, p. 221. , 
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the rock very easily quarried and obtainable in blocks of almost any 
required dimensions. The stone is soft and easily worked, taking read- 
ily a smooth surface, but no polish. It can be turned pn a lathe, and is 
made into balustrades and other forms of ornamental work. It can be 
carved in bas relief, but is not sufficiently tough for high reliefs that are 
to be exposed to the weather. To produce smooth surfaces for flagging, 
etc., the stone is planed by machines somewhat similar to those used in 
planing iron. The stone from the immediate vicinity of Lemont is said 
to contain less iron and to tarnish less readily than that a few miles 
distant at Joliet. 

The stone in the quarry contains much moisture, and during cold 
weather care has to be taken to avoid injury by freezing until the quarry 
water has evaporated. This causes a considerable annual expense in 
making earth protections, except in those few quarries that are so situ- 
ated that they can be flooded with water during the winter months. 

The quarries extend for nearly 4 miles below Lemont, where a gap oc- 
curs, to just below Lockport, from which point a line of closely-adjoining 
quarries extend to below Joliet. The finer varieties of the stone do fiot 
seem well fitted for heavy masonry in damp situations. Fine clay seams 
abound, which are invisible when the stone is fir«t quarried, and which 
under favorable circumstances do not develop at all, but when exposed 
to heavy pressure or to alternate moisture and dryness, accompanied by 
frost, they are soon developed, and often render the stone worthless. 
Even the best varieties of the stone tarnish after a short exposure, es- 
pecially in cities where soft coal is burned. 

The Joliet quarries extend from a point about a mile below Lockport 
to the same distance below Joliet. Two distinct varieties of stone occur. 
That quarried from the lower beds on the right bank of the river is 
as a rule rougher, more coarsely textured, and tarnishes more readily 
than that from the higher levels. It is now but little used, except for 
heavy masonry. In the quarries back from the river, on the higher 
levels, the stone is fine grained, more homogeneous, and in this respect 
fully equal to the Lemont stones. The beds now worked are from 3 to 
4 feet in thickness, and large blocks are obtainable. Most of it seems 
to weather-stain rather more than that from Lemont. The value of the 
stone quarried at these two places is probably fully equal to that of all 
the other stone quarried in the 8tate.* 

Three large quarries are worked in these same formations at Batavia, 
but as a rule the stone is coarser and more difficult to work than those 
just described. Other quarries occur at Thornton and Blue Island, 
Cook County, and other parts of the State, as noticed in the catalogue 

* These beds, were formerly described as composed of light buff stone, while the 
deeper portions of the quarries now furnish *.* bluestone." The difference results 
from the difference in amount of oxidation of the small amount of iron disseminated 
through the whole mass, the change having resulted from atmospheric influences. 
The same change must ultimately take place in all the bluestone which is brought to 
the surface. (Geology of lUinois, Vol. iv, p. 220.) 
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of the Museum coUection. Within the city limits of Chicago there is 
quarried from this same formation a coarser somewhat cellular stone, 
that from its unique character i)erhaps merits a special description. 
According to Hunt* this stone when pure is a nearly white granular 
crystalline dolomite, containing 54.6 per cent, carbonate of lime. It, 
however, contains so large a portion of bituminous matter, that blocks 
sometimes become quite black on exposure. The color fades somewhat 
in time, but the petroleum odor is often perceptible for long distances. 
The stone has been used to some extent for building purposes, as notably 
in the First Presbyterian Church in Chicago. The gummy bituminous 
matter causes the dust from the streets to adhere to exposed surfaces, 
thus giving the buildings a peculiar antique appearance. We are in- 
formed by Mr. Batchen that this pseudo-antique appearance is greatly 
admired by some. The presence of the bitumen is beneficial in at least 
one respect, in that it renders the stone less pervious to moisture, and 
hence less liable to disintegration by freezing. This- stone is repre- 
sented by an 18-inch cube in the Museum collections. 

Lower Silurian (Trenton) limestones and dolomities are quite exten- 
sively quarried in Jo Daviess County, and make a handsome and ver^^ 
durable building material. Calhoun, Alexandria, and Ogle Counties 
also furnish good material, but which, for lack of space, can not be de- 
scribed here. At various points in Whiteside and Hopkins Counties 
there are outcrops of limestones belonging to the Cincinnati group, a 
part of which will furnish durable building material. The stone needs, 
however, to be selected with the greatest care, since all the beds are not 
of equal quality. 

At Jonesborough, in Union County, there occurs a fine, even-grained, 
compact, beautifully oolitic stone that cuts to a sharp even edge, and 
seems admirably adapted for carved work and general building pur- 
poses as Well. Specimens in the National Museum are of a lighter color 
than the Bedford, Ind., oolotic stone and take a better polish. We 
have had no means of ascertaining its lasting qualites, but it is statedt 
to be liable to injury from frost when exposed in damp places. The 
stone is of the Carboniferous age. Other oolitic stones occur at Rose- 
clair, in Hardin County. They are of a dark bluish-gray color and take 
a good polish. 

There are many other localities in the State which furnish excellent 
varieties of building stone. These can not be mentioned here for lack 
of space. Interested parties are therefore referred to the catalogue of 
the Museum collections and to the report of the Tenth Census. 

Indiana, — Few of the limestones at present quarried in the United 
States exceed in reputation and beauty the fine grained oolitic stone 
of sub-Carboniferous age from the vicinity of Bedford, in this State, 
and popularly known as "Bedford limestones." The rock is of fine and 

* Chemical and Geological Essays, p. 172. 
t Report of Tenth Census, p. 225. 
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even texture, and is composed of small rounded concretionary grains 
of about tbe size of a grain of mustard seed compactly cemented to- 
gether by crystalline lime or calcite. The stone is soft, but tenacious 
(specimens having borne a pressure of 12,000 pounds per square inch), 
and works readily in every direction. It is therefore a great favorite 
for carved work, and is used more extensively for this purpose than any 
other of our limestones. Ko better example of the adaptability of the 
stone for this purpose can be given than the elegant mansion of Mr. C. 
J. Yanderbilt, on Fifth avenue, in New York City. Unfortunately, ^s 
is usually the case with light limestones, this stains badly in cities where 
there is a great amount of manufacturing, as is only too well illustrated 
in the case referred to. 

Although the quarries have been worked systematically for but a few 
years, the stone is already widely known, and is coming into very gen- 
eral use in nearly every city of importance in the country. At the 
principal quarries, which are situated near Bedford, Lawrence County, 
the stone occurs in a solid bed, that has been worked to a depth of 40 
feet without reaching the bottom. 

Stones very, similar in general appearance, but not always so dis- 
tinctly oolitic and often containing a considerable percentage of bitu- 
minous matter, also occur and are extensively quarried at Ellettsville, 
in Monroe County. Other localities not so extensively worked occur in 
Owen, Washington, Crawford, and Harrison Counties. Samples re- 
ceived at the Museum from near Corydou in the last-named county are 
of a beautifully fine and even oolitic structure, very light color, firm 
and compact. They resemble the oolitic stone from Princeton, Ky., 
more closely than any other, but are much more compact. The stone 
is stated to occur in inexhaustible quantities. 

The Washington County deposit at Salem is said to be a very fine one, 
there being a solid bed of the oolite 30 feet in thickness, with only about 
5 feet of cap rock. 

Other limestones or dolomites of excellent quality, but lacking the 
oolitic structure, occur in many parts of the State. A compact, fine- 
grained drab stone, taking a very good polish and also of subCarbonif- 
erous age, occurs at Greencastle, Putnamville, and Okalla, in Putnam 
County, and is quarried for lime and for building purposes in the vari- , 
ous cities and towns in the vicinity. There is quarried at Bedford also 
a fine grained semi-crystalline, dark-gray stone, which is capable of a 
variety of uses. 

If ear Silverville, in Lawrence County, there occurs a very fine-grained 
compact stone of a drab color, that acquires readily a smooth and even 
surface. An attempt has been made to utilize this for lithographic 
purposes, but, it is stated, with indifferent success. It bears a close re- 
semblance to the darker variety of the ""well-known Bavarian litho- 
graphic stone, but is somewhat harder. 
As will be noticed, nearly all the quarries mentioned lie in that por- 
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tion of the State south of Indianapolis. But few quarries of impor^ 
taiice lie to the north of this point, and when Worked the stone is used 
principally in the manufacture of quicklime. At Anderson, in Madison 
County, a light-colored, fine-grained stone occurs in beds of from 4 to 
12 inches in thickness, which is used locally for flagging and general 
trimming purposes. 

Joira.— Although this State abounds in limestones and dolomites to 
the exclusion of almost all other varieties of building stone, but little 
of the material now quarried is of such a nature as ever to acquire more 
than a local reputation. Though having altogether more than three 
times the number of quarries found in Illinois, these are mostly small 
affairs, and the value of the total product is but little more than one- 
half that of the latter State. At the time of the taking of the Tenth 
Census the whole number of quarries in the State was 131, of which 128 
were of limestones and dolomites, and the remaining 3 of sandstone, 
which are mentioned on p. 449. 

At the present time the most important quarries are situated in the 
Niagara division of the Upper Silurian formations, in the vicinity of Stone 
City, Jones County; Farley, Dubuque County, and in various portions 
of Jackson, Cedar, Clinton, and Scott Counties. The Jones County 
stone is a very light-colored, fine-grained and compact bituminous dolo- 
mite. That from Farley is very similar in general appearance, but con- 
tains less bituminous matter. In the small blocks received at the 
Museum the stones api)ear of good quality, but we have had no op- 
I)ortunity of learning their weathering qualities. 

A finely crystalline light colored limestone of sub Carboniferous age is 
quite extensively quarried near Burlington, in Des Moines County. 
According to Professor McGee* this stone, which is practically identi- 
cal with that of Keokuk, in Lee County, is used chiefly for common 
masonry, and only occasionally for dressed work. The upper beds are 
'^nearly white in color^ fine, compact, homogeneous, and hard, with a 
choncoidal or splintery fracture, like the so called lithographic lime- 
stone of nearly the same geological age. This stone has been used to 
sonfie extent for ornamental purposes, but contains too many incipient 
fractures, and is too liable to unexpected disruption to be of special 
value." 

Near Le Grand and Montour, in Tama County, there occurs a magne- 
sian limestone of the same age as that just described, which is fine 
grained, compact, and generally buff or whitish in color. The coarser 
portions are extensively used for heavy masonry, while the finer grades, 
which are often beautifully veined with iron oxides, are used for orna- 
mental work under the name of '' Iowa marbles." Some of the stone 
from this locality is oolitic. Similar stones are exten<^ively quari-ied at 
Iowa Falls and at Humboldt and Dakota, in Humboldt County. Lime- 

* Report of Tenth Census, p. 201. 



BUILDING AND ORNAMENTAL STONES. 399 

stones and dolomites belonging to the Saint Louis epoch of the Sab- 
carboniferous age are quite extensively quarried in various parts of 
Lee, Des Moines, Henry, Washington, Van Buren, Jefferson, Keokuk, 
Wapello, Manhaska, Marion, Story, Harailtor, and Webster Counties. 
That from near Farmington, Van Buren County, varies from light buff 
to nearly white in color, is finegrained, and has been quarried for litho- 
graphic purposes. It is, however, no longer used, having been found 
to contain too many dry seams often cemented by crystalline carbonate 
of lime. At Chequest the limestone takes a fair polish and is known 
as "Chequest marble." 

In the Devonian limestones near Iowa City and Koberts Ferry there 
frequently occur masses of fossil coral (Acervularia davidsoni) which, 
when cut and polished, form beautiful ornaments and paper-weights, 
though of small size* They are known popularly as bird's-eye and fish- 
egg marbles. 

One of the most unique marbles in this country is found in the De- 
vonian beds near Charles City. The stone, which is known commer- 
cially as "Madrepore marble,'' consists of a fine grained and compact 
non crystalline groundmass of a yellowish-brown or drab cDlor, in 
which are embedded a great variety of fossil forms and shapes, includ- 
ing large strometophera sometimes a foot or fifteen inches in diameter. 
The stone polishes well and the fossil forms show up in a manner pecul- 
iarly beautiful and unique. This marble is represented in the Museum 
collections by a large polished slab (catalogue No. 38465) as well as by 
the smaller specimens in the systematic series. 

Kentucky. — Although the building stones of this State are entirely 
unknown in our principal markets and but few of them have more than 
a strictly local reputation it by no means follows that there is any lack 
of material or that it is at all inferior in quality. While it is true that no 
marbles or granites of importance are found, yet there abound limestones 
of the finest quality and in inexhaustible quantities. The oolitic lime- 
stones of this State are without superiors, if indeed they have equals. 
Through the energy of Prof. J. E. Proctor the Museum has received a 
full series of these stones, and we are able to speak of their qualities 
from personal observation. In Todd, Grayson, Meade, Simpson, Chris- 
tian, and Caldwell Counties oolitic stones occur of very light, almost 
white, color and excellent quality. The varieties from Litchfield and 
Princeton are especially worthy of mention. The oolitic character is 
very pronounced in these stones, and while in some cases the produc- 
tion of a perfect surface is impossible, owing to the breaking away of 
these minute rounded grains, still in the better qualities the sharp edges 
and smooth surfaces are as readily acquired as on the celebrated Bed- 
ford (Ind.) or other stones of this character. These are superior to the 
Bedford stone, moreover, in their clear and uniform colors, never being 
blotched with oil, as is the Bedford stone, trofessor Proctor informs us 
that the stone is quarried with ease, is easily wrought, stands 
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are well, and is considered one of the most reliable stones in the 
State. 

Compact fine-grained limestones of a dark drab color, taking a smooth 
surface, but not suited for marble, are found in the towns of Franklin, 
Simpson County; Lebanon^ Marion County ; Russell ville, Logan County, 
and others. A part of the Franklin County stone is fine grained and 
suitable for lithographic purposes, though inferior to the imported 
Bavarian stone. Very light colored compact limestones are found also 
in Simpson, Logan, and Franklin Counties, but we have no information 
regarding their availability or the extent to which they are quarried. 

Maine. — Limestone is an abundant and common rock in this State, 
especially in the southeastern part, in the counties of Knox and Lin- 
coln, where it is very extensively burnt into quicklime. So far as I am 
aware none of the stone is utilized for buildiug, as its colors — blue and 
blue-black, veined with white-^are poorly adapted for such purposes. 
Ko stone suitable for marble is yet known to occur in the State, though 
Hitchcock* expresses the opinion that such may yet be found in " the 
belt of Helderberg limestone, running from Matagamon (east branch 
Penobscot) Eiver northeasterly." 

Many samples of so-called white marbles have been taken from the 
limestone formations about Rockland, in Knox County, but, so far as 
observed by the present writer, they are all too coarsely crystalline or 
too distinctly granular in structure to be of value. 

Michigan. — Limestone or dolomites of a character suitable for build- 
ing purposes are at present but little quarried in this State, the entire 
value of the output during the census year being but about $20,000. 
A fine-grained fossiliferous dolomite of a drab color is worked at Sib- 
ley's Station, in Wayne County, and a very light colored granular rock, 
of similar composition, near Raisinville, in Monroe County. Near Al- 
pena light-colored limestones are quarried which are hard, compact, and 
said to be durable. They are not obtainable anywhere in large quan- 
tities nor in blocks of large size, but there are numerous small openings 
sufficient to supply the local demand. Other localities where stone can 
be obtained are at Trenton, near Detroit, and upon Macon Creek, both 
in Monroe County. The stone is apt to contain dry seams and requires 
care in selecting. These are all of Devonian age. 

Minnesota, — The Lower Silurian limestones and dolomites of this 
State, which are at present the only ones quarried, are, as shown by 
the Museum collection, nearly all of a light buff, drab, or blue color, 
finegrained and compact, though in some cases cellular and semi- 
crystalline, according to Professor Winchell.f 

The stone appears in the bluffs of the Mississippi River and St. Croix 
Valley, and is quarried at all points where (except Lake City) there is 
any demand between Stillwater and Winona, along the Mississippi Val- 

* Second Annual Rep. Geol. of Maine, 1862, p. 428. 
t Rep. Tenth Census, p. 249, and Geol. of Minn, vol. 
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ley on the Minnesota side, and also at several places farther west, as 
at Caledonia, in Houston County, Lanesborough and Eusliford, in Fill- 
more County, and at points in Winona County. 

At Stillwater the rock is a silicious dolomite of a light buff color. 
In the ledge, which is about 45 feet thick, it occurs in alternate bands 
of compact and cellular rock varying from 3 to 6 feet in thickness. 
The coarser variety is most durable and is used in heavy masonry, as 
bridges and foundations. The finer variety is used for house trimming, 
ashlar work, and tombstones. 

At Saint Paul the rock is a fine light- bluish semi-crystalline magne- 
sian limestone. It is usually quite regularly stratified, and occurs in 
beds from 3 to 24 inches in thickness, with joints from 10 to 30 feet 
apart. Blocks 10 by 5 by 2 feet can be obtained if desired. It is used 
only locally. At Minneapolis the rock is quite similar, though some- 
times slightly fossiliferous or mottled with argillaceous spots. It was 
formerly used almost exclusively in Minneapolis, but is now being 
gradually replaced by stone from the neighboring: States. 

In speaking of these stones Professor Wiuchell says:* 

"In the use of the Trenton limestone quarried at Saint Paul and 
Minneapolis regard should be had constantly to its laminated structure. 
The beds quarried now are as they were originally deposited, and as 
cut for use embrace in every block many layers of from one-half to two 
inches in thickness. These consist of alternating clayey and calcareous 
portions, the latter constituting the hard and enduring part of the stone. 
These layers are not always distinct and continuous over large surfaces, 
but they blend or shade into each other every few inches. Yet in process 
of time, under natural weathering, they get separated so as to fall apart, 
the clayey matter disintegrating first and causing the calcareous struct- 
ure which sustains the whole to break up into small sheets or fragments. 
Hence this stone should never be placed on edge, but in the same 
position it occupied in the quarry. It should never be allowed to oc- 
cupy projecting or exposed parts of a building. More especially if it 
be on edge and in a projecting cornice or capital it is the source of 
weakness to the structure, as well as of danger to all passers, from the 
dropping of sheets or fragments as the weather, by wet or frost, sepa- 
rates them from each other. Its color is also against its being put in 
the exposed and ornamental parts of a structure. * * * The color 
of the Trenton makes it very suitable for foundations and for the 
ranges below the water-table, but even there it should be well bedded 
in mortar and protected by the water-table in order to keep out the 
water.'^ 

At Red Wing, in Goodhue County, the stone is quarried only for 
local building and for burning into quicklime. Blocks as large as can 
conveniently be handled can be obtained. At Frontenac, in the same 
county, the stone is of a buff or gray color, medium fine, and quite 

* Preliminary Rep. on Building Stone, etc., 1889, p. 33. 

p. Mis. 170, pt. 2 20 
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cellular. This rock is considered oue of the best iu the State, and is 
used for all varieties of building purposes, as welL as for bases and 
tombstones. • Blocks 11 by 7 by 5J feet and weighing 18 tons have 
been taken out, which is about as large as the quarries will furnish. 
It is said to work with comparative ease, and. to withstand the weather 
well. Although having been in use longer than any other stone in the 
State, it has not as yet shown any change whatever from atmospheric 
influences. Its powers of resistance to pressure vary from 5,000 to 7,000 
pounds per square inch. 

At Kasota and Mendota, in Le Seuer County, the dolomite is of a 
buff or rusty pink color, of homogeneous texture, and very strong and 
durable. It withstands a pressure of 10,000 pounds per square inch 
without crushing. Blocks 10 by 11 feet by 1 foot in thickness can be 
obtained. It is quite generally used throughout the State, the pink 
variety being most admired and bringing the highest price. 

At Mankato, in Blue Earth County, the rock is also a dolomite, buff in 
color, fine, compact, and semi crystalline, sometimes cellular. Blocks 
20 by 10 by 6 feet can be obtained from the quarries. 

At Winona the dolomite is quarried for general building purposes, 
flagging, and burning into lime. It is of a buff color, usually fine and 
uniform in texture, though sometimes containing cherty lumps, and 
porous. Blocks of any size that can be handled may be taken from the 
quarries. 

Missouri, — Limestones and dolomites of a nature unfitted for marbles, 
but of good quality for general building purposes, occur in great 
abundance in Saint Louis, Cole, Cooper, Pettis, and Jackson Counties in 
this State. At present, owing to the ready accessibility of a good market, 
the Saint Louis stone is the most extensively quarried of any of these 
mentioned. The stone, which is of Carboniferous age, is fine-grained 
and compact, and of a drab color. It is represented as strong and dura- 
ble and well adapted for the manufacture of lime. At present it is used 
largely for foundations. A very fine- grained and compact limestone of 
a dark drab color occurs near Saverton, in Kails County, which has 
been used to some extent for lithographic purposes. Stones from other 
localities are mostly compact, and of light or dull red. A very light 
encrinital stone is quarried in the vicinity of Hamilton and Bear Creek, 
in Marion County. 

Nehraslca, — Fine-grained, light-colored, compact, or sometimes finely 
fossiliferous and oolitic limestones, apparently of good quality, have 
been received at the Museum from near Roca, in this State. Also a 
light-colored fusulina-bearing stone, closely resembling that of Augusta, 
Kans., from Glen Rock, Xemaha County, and a fine-grained, soft, light- 
colored fossiliferous stone from La Platte, in Sarpy County. The writer 
possesses no information regarding the extent to which they have been 
worked, if at all. 

New York* — With but few exceptions the liuiestones of this State con- 
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tain a suflficient percentage of magnesia to merit the name magnesian 
limestone, though scarcely enough to constitute a true dolomite. Many 
of tbe rocks belonging to this group are marbles, and have already been 
described. 

At Greenport, Columbia County, a stratum of Lower Silurian lime- 
stone upward of 60 or "iO feet in thickness is extensively worked for 
ornamental and huildiug purposes. The quarry proper is said to cover 
an area of 40 acres, and a face 30 feet high and half a mile in length has 
been opened. The stone is of medium texture, semi-crystalline, of a 
water-blue or gray color. The quarries at Glens Falls, on both sides of 
the Hudson River, furnish beside the black marble already referred to a 
great amount of dark-colored limestone which is used for tiling, etc., as 
well as burning into lime. At Willsborough and Crown Point, in Essex 
County, there are also extensive quarries* of blue black limestone of 
good quality. In various towns in Montgomery County a gray or blue- 
gray semi-crystalline limestone is worked for building material. The 
stone is said to be strong and durable, though care need to be used in 
its selection. At the Indian reservation in Onondaga County a gray, 
compact, semi crystalline limestone, said to possess great strength and 
durability, was formerly extensively quarried, but the work has of late 
fallen off somewhat, owing to lack of transportation facilities. A gray, 
crinoidal stone that takes a fair polish is also found at Onondaga, in 
the same county. 

At Lockport, in Niagara County, a fossil-bearing calcareous dolomite 
has been quarried for many years for general purposes of construction in 
New York and Eochester. The stone does not take a good surface and 
consequently does not polish readily, but some portions make quite 
showy mantels, owing to the presence of red crinoidal remains. Accord- 
ing to Professor Julien * this stone as used in New York City has not 
proved durable. The fault, however, he regards in i)art to the manner 
in which the stone is used, about 40 percent, of the blocks being set on 
edge. 

North Carolina, — Limestones and dolomites of good quality for build- 
ing purposes occur in abundance in this State, but are not extensively^ 
quarried for lack of a market or transportation facilities. Near New 
Berne, Craven County, there occurs a very coarse cellular shell stone 
of Eocene age that has been used for underpinnings and fences, but it 
is said not to weather well. Material of the same nature, but much finer 
in texture and more compact, occurs at Rocky Point, in Pender County, 
and which has been used in the construction of breakwaters and other 
harbor improvements at Wilmington, in this State. A coarse, dull red 
dolomite occurs at Warm Springs, in Madison County, and also light blue- 
gray varieties, but neither are worked, as there is little demand for the 
material. 

* Report of Tenth Census, Vol. X, p. 369, 
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Ohio. — The limestoues and dolomites of this State are almost alto- 
gether of a dull, uninteresting color, and though in mauy cases durable 
and strong are entirely unfit for any sort of fine building and orua- 
meutal work. They are therefore used chiefly for the rough work of 
foundations, street paving, and flagging, and to a very large extent for 
making quicklime. In many instances they have been used locally 
for building purposes, but their qualities are not such as to cause them 
to be sought from a distance. 

At Point Marblehead, in the northern part of the State, dull, light- 
colored compact dolomites of Carboniferous age have been quarried for 
making lime and for building purposes for the past fifty years. Many 
buildings in the vicinity have been constructed from it, and it has also 
been largely used by the Government for light-houses and other struct- 
ures along the lake front. Of late years its use for building has very 
considerably diminished. Near Sandusky, in Erie County, the same 
formations have been extensivlj^ worked, not less than 12 acres in 
the vicinity having been quarried over to a depth of 8 feet. The 
stone is of a dull, bluish-gray color, and is used for building, flagging, 
and making lime ; about one hundred and eighty houses in the city 
have been constructed from it. Near Columbus, in Franklin County, 
the Devonian limestones are extensively quarried, and the product has 
in a few instances been used for building purposes. By far the greater 
part of the product is, however, used as a flux for iron and for making 
quicklime. A dolomite from the same formations is quarried for rough 
building and lime burning at and near Marion, in Marion County. 

In Allen, Miami, Clarke, Greene, Montgomery, Preble, and several 
other counties the dolomites and limestones of Upper Silurian age are 
extensively worked, but so far as the author can learn but a small part 
of the quarry product is utilized for building. At Springfield the stone 
is buff in color and somewhat porous, though it is said to be strong and 
durable. 

Near Greenfield, Eoss County, and Lexington, Highland County, 
there are extensive quarries of a bituminous dolomite, which is largely 
used in Cincinnati for flagging, steps, and in the manufacture of lime. 
Specimens received at the National Museum from the places show the 
stone to vary from dark grayish distinctly laminated to fine, compact, 
and homogeneous of a yellowish or buff color. The buff stone can be 
cut to a sharp edge, and acquires a good surface, but takes only a dull 
polish. So far as the author has observed this is one of the finest ap- 
pearing and best working stones in the State. 

The Montgomery County stone is a magnesiau limestone, and it is 
said to have obtained a good reputation. It is not now used as much 
as formerly, however. The stone quarried in the other localities men- 
tioned present so little diversity of character as to need no special 
description. 
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Pennsylvania.— TliQ Lower Silurian formations la Montgomery, Lan- 
caster, and Chcviter Counties, which furnish the supply of marble already 
referred to,* furnish also large quantities of gray or bluish-gray stone of 
the same composition, but, owing to its color and texture, unsuited for 
any form of ornamental work. It is, however, extensively quarried for 
general building, for foundations and bridge abutments. Besides, in 
Montgomery County, limestone is quarried for local use in Easton, 
Tuckerton, and Reading, Berks County, and in Annville, Lebanon 
County; also near Harrisburg, Dauphin County; Leaman Place, Lan- 
caster County; York, York County; Bridgeport, Shiremanstown, and 
Carlisle, Cumberland County. The stone from the Lancaster quarries 
breaks with an irregular fracture; is " plucky,^ as the stone cutters say, 
and is hence hard to work. It is, however, very durable, exposure for 
many years having no other apparent effect than that of a slight fading 
of the color. 

The York stone is very fine grained, compact, and of a deep blue-black 
color. It takes a high polish, and but for its uneven texture might 
make a fine marble. In Wrightsville, in this same county, a white or 
bluish crystalline granular stone is quarried, which takes a fair polish, 
and which might perhaps be used for marble. 

At Chambersburg, and in other parts of Franklin County the stone 
is a calcareous dolomite, dark in color, fine grained, and very durable; 
buildings which have stood for a century showing only a slight fading. 
It is used locally for rough building, lime burning, and fertilizers. 

At various localities near South Mountain, a limestone breccia sim- 
ilar to that of Frederick, Md., occurs, and which perhaps can be made 
to yield good stone for ornamental work. 

Tennessee.-^A compact, -finely fossiliferous, light pink spotted lime- 
stone occurs in the vicinity of Kashville, in this State, and which is 
quite extensively quarried for use in the near vicinity. The stone is 
said to be of rather poor quality, but is used on account of its accessi- 
bility, l^ear Chattanooga, in Hamilton County, a magnesian limestone 
of bluish-black color is quarried for local use. The quarry is said to be 
very favorably located, and the stone cheap and very durable. 

Light pink, finely fossiliferous, semicrystalline limestones occur at 
Columbia, Maury County; light-colored, similar- textured stones at 
Carter's Creek ; light, almost white, at Morristo wn ; red, compact fossil- 
iferous at Springville ; and compact drab and almost black dolomites 
near Charlotte Pike. A fine grained, compact, and light-colored oolitic 
stone occurs at Sherwood Station, which cuts to a sharp, smooth edge 
ar d seems a most excellent stone. So far as the author is aware-none 
of these are quarried for anything more than local use. 

Texas, — Compact, fine-grained Cretaceous (?) limestones of excellent 
quality occur near San Saba in this State. A portion of these are 

* See p. 382^ 
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entirely crystalline and <icquire an excellent surface and polish, such as 
fits them for interior decorative work. 

Light-colored, fine- grained limestones also occur in the vicinity of 
Austin, in Travis County; and dark mottled varieties near Burnet, iu 
Burnet County. 

Wisconsin, — The more thickly settled portions of this State are, accord- 
ing to Professor Conover,* underlain by Silurian rocks so disposed that 
there are but few regions where rock fit for ordinary purposes of construc- 
tion can not be obtained iu quantities sufficient to supply the local de- 
mand. Previous to 1880, however, with a single exception, no quarries 
had been worked for export beyond the State, and but few that had 
been worked for other than local markets. Asa whole the stone be- 
longing to. this class in the State are characterized by their light colors, 
compact textures, and hardness. Many of them will take a good polish 
and might be used for ornamental work, but that the colors are dull and 
uninteresting. Such occur and are quarried to a considerable extent at 
Byron, Fond du Lac, and Eden, ir. Fond du Lac County, but although the 
stone seems very durable, its hardness is such that it has not been used 
for facings or any kind of ornamental work. Coarse drab dolomites are 
quarried for general building at Ledyard and Kaukauna, in Outagamie 
Cqunty; at Neenah and Oshkosh, Winnebago County, and at Duck 
Creek Station, in Brown County. In various parts of Waukesha County 
there occurs a light drab, sometimes almost white, dolomite, which, 
though a hard stone to cut,hasbeen quite extensively used and with very 
good eifect for general building. At Eden, Oak Centre, and Sylvester, 
Green County, a similar stone occurs, which also crops out in Calumet 
County. Here it is of a white mottled color, takes a good polish, and 
is locally called marble. 

Kear Eacine there occur beds of dolomite, varying from coarse, porous, 
and irregularly bedded to a fine, compact, and homogeneous rock, emi- 
nently adapted for fine building material, though not well suited for 
ornamental work. The quarries are verj? extensively worked. Other 
quarries in the same formation occur at Milwaukee, Cedarburgh, Graf- 
ton, Sheboygan, and Manitowoc. The Milwaukee quarries furnish sev- 
ersil grades of building material, and of almost any necessary size. 
These are said to be remarkable for the great depth of excellent build- 
ing stone which their working has devjBloped. 

Numerous other quarries occur in Eock, Dane, and La Crosse Coun- 
ties, but which can not be mentioned here for lack of space. 
* Report of Tenth Ceiisus, Vol. x. 
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B.— THE GRANITES AND GNEISSES. 

(1) COMPOSITION AND ORIGIN. 

By the term "granite'' is understood a crystalline granular mixture 
of the minerals quartz, orthoclase, and plagioclase, which, in varying 
proportions, make up the chief bulk of the rock. . Besides these, there is 
nearly always present one or more of the minerals biotite, muscovite, 
or hornblende, and more rarely augite, chlorite, tourmaline, graphite, and . 
hematite. By the aid of the microscope may frequently be detected other 
accessory minerals such as apatite, epidote, zircon, magnetite, menac- 
cannite, and microcline. These last, although of scientific interest, are of 
•little practical importance. 

Microscopic study of properly prepared thin sections of granite have 
shown that there are at least two varieties of feldspar and that they 
are radically different. The one is orthoclase, which is usually the pre- 
dominating constituent, while the other is a triclinic variety, usually 
albite or oligoclase, called for convenience plagioclase when the exact 
variety can not be definitely ascertained. It is easily distinguished 
from the orthoclase by its beautiful banded structure as seen in polar- 
ized light, A third variety, identical in chemical composition with or- 
thoclase, but crystallizing in the triclinic system, is also frequently pres- 
ent. This is microeline. Under the microscope it shows a ijeculiar 
basket-work structure, due to the nearly rectangular intersection of its 
laminae produced by twin formation. 

The quartz does not occur in the form of crystals, but rather in that 
of angular crystalline grains. It appears always fresh and glassy, but 
on microscopic examination is found to contain numerous inclosures, 
such as rutile needles and little prisms of apatite. A most interesting 
fact is the presence of minute cavities within the quartz, usually filled 
whoUyor in part with a liquid, though sometimes empty. This liquid 
is commonly water containing various salts, as the chloride of sodium or 
potassium, which at times separates out in the form of minute crystals. 
Carbonic acid is frequently present, giving rise to a minute bubble like 
that of a spirit-level, and which moves from side to side of its small 
chamber as though endowed with life. So minute are these cavities 
that it has been estimated from one to ten thousand millions could be 
contained in a single cubic inch of space.* 

Granites are massive rocks, occurring most frequently associated with 
the older and lower rocks of the earth's crust, sometiujes iuterstratified 
with metamorphic rocks or forming the central portion of mountain 
chains. They are not in all cases, as was once supposed, the oldest of 

* Judd ou Volcanoes, p. 64. 
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rocks, but occur frequeutly in eruptive masses or bosses, invadiug rocks 
of all ages up to late Mesozoic or Tertiary times.* 

They are very abuudant throughout the Eastern and Northern United 
States and the Rocky Mountain region. 

The average specific gravity of granite is 2.66, which is equal to a weight 
of 166J pounds per cubic foot, or practically 2 tons per cilbic yard. Ac- 
cording to Professor Anstedt granites ordinarily contain about 0.8 per 
cent, of water, and are capable of absorbing some 0.2 per cent. more. 
In other words, a cubic yard would in its ordinary state contain 3.5 gal- 
lons of water. The crushing strength of granite is quite variable, but 
usually lies between 15,000 and 20,000 pounds per square inch, as will 
be seen by reference to the tables. The average chemical composition 
is as follows : 

Per cent. 

Silica 72.00 

Alamina 15.07 

Iron peroxide 2. 22 

Magnesia 5. 00 

Lime 2.00 

Potash 4.12 

Soda 2.9 

Loss by ignition 1.19 

(2) VARIETIES OF GRANITE. 

In classifying granites the varietal distinction is based upon the pre- 
vailing accessor}" minerals. The more common varieties are muscovite 
granite, biotite granite, muscovite-biotite granite, hornblende granite 
and hornblende- biotite granite; more rarely occur augite, epidote, 
tourmaline, cordierite, and chlorite granites. The variety without any 
accessory minerals is sometimes called granitell. Protogine is the name 
given to granites like those of Mount Blanc, which have talc or chlorite 
as the characterizing accessory. Pegmatite or graphic granite is a vein 
rock containing scarcely any mica, but consisting almost altogether of 
quartz and orthoclase. It owes its peculiar structure to the crystalliza- 
tion of these two ingredients in long parallel and imi)erfect prisms so 
that a cross-section shows peculiar triangular and x)olygonal figures 
comparable to the letters of the ancient Greek or Phoenician alphabets. 

By far the larger proportion of the granites at present quarried in 
the United States have mica, either muscovite or biotite, as the charac- 
terizing accessory, and hence can be spoken of as mica granites. The 
amount of mica present is of considerable economic importance. It 
does not polish as easily as do quartz and feldspar, owing to its softness, 

Trofessor Whitney considers the eruptive granites of the Sierra Nevada to bo 
Jurassic. Zirkel divides the grauites described in the reports of the 40th parallel 
survey into three groups: (1) Those of Jurassic age; (2) those of Paleozoic age; and 
(3) those of Archa'.aii age. The grauites of the Easteru United States, on the other 
hand, are considered by geologists almost without exception as Archiean. 

t Hull, Building and Ornamental Stones^ p. 30. 
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and the preseuce of a large ainoant therefore renders the rock difficult 
to polish, and when polished it does not retain its luster so long as do 
the other minerals, its surface soon becoming dull by exposure. Its 
presence in large amounts is therefore deleterious to stones which are 
intended for exterior polished work. The condition in which the mica 
occurs is also an important factor. A large amount of it scattered in 
very fine flakes throughout the mass of the rock influences its value as 
a polished stone less than does the presence of large and thick crystals 
scattered through the rock in smaller number. The method of the ar- 
rangement of the mica is an important item ; if scattered at haphazard, 
and lying in all directions among the quartz and feldspar crystals, the 
rock will work nearly as wjbU in one direction as another. If it is scat- 
tered through the rock in such a way that its laminae are arranged in 
one definite plane, it imparts a stratified appearance to the rock, causing 
it to split more readily in the direction of this lamination than across 
'it. When this stratified appearance becomes strongly marked the rock 
is called a gneiss. Since, then, the distinction between granite and 
gneiss is simply one of structure, and as the two rocks are used to a 
considerable extent for the same purposes, they will be treated of to- 
gether in the following pages. 

If hornblende is the characterizing accessory, the rocks are usually 
without distinct lamination, as this mineral commonly exists in a gran- 
ular form. Hornblende is subject to as wide variations of composition 
as is mica, but its white and very light colored varieties do not usually 
occur in our granites. Hornblende cleaves parallel to two planes, which 
make angles of 124o with each other, and in this respect is distinguished 
from black mica, which has but one cleavage. Its folia are also ine- 
lastic. 

Hornblende takes an easier and more durable polish than mica and it^ 
preseuce is preferable on this account. Pyroxene as a characterizing 
accessory in granite is more common than has ordinarily been supposed. 
Indeed all rocks which contain pyroxene abundantly have usually been 
confounded with hornblende granites. The distinction between these 
two minerals is important from au economic standpoint, as hornblende 
possesses a much better cleavage than pyroxene, while the pyroxene is 
m.ucb more brittle than the hornblende, aiid cracks out with greater 
ease while working. The cracking out of little pieces from the black 
ingredient of the Quincy granites has been frequently noticed, and is 
due to the circumstance that this granite is not the hornblende granite 
it has usually been supposed to be. Hornblende is very tough, but the 
Quincy granite contains a peculiar variety of pyroxene which is so brit- 
tle that it is difficult to produce a large surface which does not show 
some little pits, due to the breaking out of a portion of the black 
grains of pyroxene. Although pyroxene and hornblende may be iden- 
tical in composition, they are freq^uen'iy associated together in the same 
rOck J a fact which is very evident when thin sections are examined 
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with the microscope, though they are indistinguishable to the naked 
eye. Those granites which contain hornblende also frequently contain 
mica, but it is noticeable under such circumstances that the mica is 
always the dark variety, and an example of a granite which contains 
both hornblende and muscovite is unknown.* Although epidote is a very 
common constituent of our granites in the form of mici'oscopic crystals, 
the cases in which it occurs as chief accessory are quite rare. So far as 
observed it is always of a green color, and when present in any quan- 
tity is readily noticeable on this account alone. The pink granite of 
Dedham, Mass., is the most marked example of epidotic granite now 
quarried, though in several other cases, as the biotite epidote gneiss of 
Lebanon, N. H., the mineral is frequently present in such quantities as 
to appear in greenish blotches on a polished surface. Tourmaline gran- 
ites occur only in veins, and, so far as is known to the writer, never in 
sufficient abundance to warrant the opening of quarries to work them 
exclusively. 

In texture the granites vary from extremely fine and homogeneous 
rocks to those in which the individual crystals are several inches in 
length. Porphyritic structure is common, and is produced by the de- 
velopment of larger crystals of orthoclase in the finer groundmass of 
quartz and feldspar. The color of granites is dependent largely upon 
the abundance and kind of accessory minerals and the color of the pre- 
vailing feldspar. Ordinarily the muscovite granites are very light gray 
in color, the biotite and horublendo granites light to dark gray, or 
semetimes almost black on a polished surface, as is the case with the 
hornblendebiotite granite of Saint George, Me. In the red and pink 
granites the color is due to the red or pink orthoclase. which is the pre- 
vailing constituent. 

(3) USES OF GRANITE. 

Since the earliest times granite has been used by all civilized nations 
for monumental and other purposes where great strength or durability 
was required. But while the enduring properties of the rocks have 
caused them to be eagerly sought, their great hardness and consequent 
poor working qualities have caused them to be used in works of the 
more simple and massive kind, where but little carving and dressing 
were necessary. In past ages the cheapness of life and labor in great 
part counter-balanced these difficulties, and hence are found works of 
most elaborate design executed in this refractory material ; works which 
with the present high valuation set upon labor could never be executed 
but with the aid of greatly-improved machinery and methods of work- 
manship. The ancient Egyptians, to whom human life and labor were 
matters of minor importance, have left a profusion of temples, obelisks, 
and pyramids, whose surfaces are often carved and polished in the finest 
and most delicate manner, although constructed of material so obdurate 



* Hawes Lith. of New Hampshire. 
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and unchangeable that in some cases even the marks of the tool remain 
upon it to the present day. A specimen of red granite now in the 
Museum, and formerly a portion of one of these obelisks, still shows the 
original carving made upoog^ upwards of three thousand years ago. 

There is probably no country on the globe in which so large a pro 
portion of its stone buildings are of granitic rock as the United States. 
This fact is due rather to the ready accessibility of the rock in those 
portions that were earliest settled than to any very decided preference 
on the part of the builder. The United States Government has of late 
shown d decided preference for granite in the construction of its public 
buildings, and has often had it transported many hundreds of miles, at 
a cost that never would have been undertaken by private capitalists. 
One item that tends to increase the cost of our granite, and other stone 
buildings as well, to a seemingly needless extent is the fact that 
American tastes seem yet incapable of appreciating any but smoothly- 
dressed or carved stone in a wall. This fact is, it seems to the writer, 
greatly to be regretted, since, with the majority of stones, better and 
more majestic effects can be produced by rock faced and rubble- work 
than in any other manner, and at a much less cost. 

Probably the most elaborate granite buildings now in the United 
States are the State, War, and Navy Department Buildings in Wash- 
ington and the new capitol at Albany, N. Y. 

(4) GRANITES OF THE VARIOUS STATES AND TERRITORIES. 

California, — It is stated* that the first stone house erected in San 
Francisco was built of stone brought from -China, and at the present 
day the granites most employed are brought from Scotland and the East- 
ern United States. However this may be, it is obvious that this condi- 
tion of affairs need not long continue to exist, since granites of good 
quality occur in inexhaustible quantity in the near vicinity. As early 
as 1853 a granite quarry was opened in Sacramento County, and since 
then others have been opened and systematically worked in Penryn 
and Rocklin in Placer County. The Penryn works are some 28 miles 
east from Sacramento on the line of the Central Pacific Railroad. 
The first quarries were opened in 1864 and are now said to cover 
some 680 acres at Penryn and Rocklin,t the latter point being some 
6 or 8 miles distant from the former in a westerly direction. 

The rock varies in color from light to dark gray, one variety, which 
contains both hornblende and biotite, being almost black on a polished 
surface. They are as a rule fine grained,* and take a good polish. 
Blocks more than 100 feet long, 50 feet wide, and 10 feet thick. have 
been quarried out and afterwards broken up.J 

The buildings mentioned below have been constructed Wholly or in 

*Buildin«? Stone and Quarry Industry, Report Tenth Census, Vol. x, p. 2. 
tThe Rocklin stone is rather a quartz diorite than a true granite, 
t Mineral Resources of the United States, 1883, p. 455. 
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part of these granites : United States Mint, new City Hall, new Stock 
Exchange, the Real Estate Associates' building, and several private 
residences, and many raonaments ; all in San Francisco. 

A fine-grained very light-gray granite of excelh nt appearance is 
found on the line of the California Southern Railroad between Los 
Angeles and Cucamonga, and is beginning to be used in Los Angeles. 
In texture it is as fine as the finest Westerly, R. I., or Manchester, Va., 
stone, and of a uniform light gray color. A coarser stone, carrying 
abundant hornblende and black mica, is found also at Sawpit Canon, 
in the same county. It works readily, but contains too much horn- 
blende, and also too many small crystals of sphene, to be of value 
for fine monumental work. 

Colorado. — Granites are at present but little worked in Colorado, al- 
though the State contains great quantities of this material. A coarse 
red granite has been quarried to some extent from bowlders at Platte 
Canon, Jefferson County, but the rock is poor in color and possesses but 
little tenacity. Fine gray granite of good quality occurs at Georgetown 
and Lawson, in Clear Creek County, and there are inexhaustible quan- 
tities of equally good material all through the mountains, but which 
are not quarried owing to the cost of transportation. A full series of 
them is in the Museum collection. 

Connecticut — '' Extensive quarries of granite and gneiss are located • 
at various points in this State, especially near Thomaston and Roxbury, 
in Litchfield County, on Long Island Sound, Fairfield County, near 
Ansonia, Bradford, and Stony Creek, New Haven County, Haddam, 
Middlesex County, and near Lyme, Mantic, Groton, and Mason's Island, 
New London County. The Connecticut granites and gneisses are usu- 
ally fine-grained and light gray in color, and the appearance is usually 
so characteristic as to distinguished them from other granites of the 
Atlantic States."* 

The most of these stones are, however, quarried only for local use, 
and but few find their way into markets outside of the State. A beauti- 
ful light gray muscovitebiotite granite is quarried at Thomaston and 
Reynolds Bridge, which for evenness of grain and clearness of color 
can not be excelled. The stone from Roxbury is a trifle darker, but 
though of fine and even grain and acquiring a good polish, is used only 
for curbings, foundations, and pavings. The Ansonia rock is a very 
fine-grained muscovitebiotite gneiss, and has been used for general 
building purposes in New Haven and Bridgeport. The Leetes Island 
and Stoney Creek rocks are of a pink color, the first mentioned being 
sometimes very coarsely porphyritic. A turned column of the Leetes 
Island rock in the Museum shows large pink orthoclase crystals 2 inches 
or more in length embedded in the finer gray groundmass of the rock. 
A beautiful and very coarsely crystalline red granite occurs near Lyme, 
but for some unexplained reason the stone is not in the market. It has 

*Report Teuth Census, Vol. x, p. 1*27. 
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been used to some extent in Newport, R. I., and some of the material 
may be seen in the Chaney Memorial Gliureh at this place. Contrary to 
the general rule in red granites, the feldspars of this rock are not opaque, 
but quite clear and transparent, and in point of beauty the rock far 
excels the celebrated Scotch granites from Peterhead. The Haddam, 
Greenwich, and Bridgeport gneisses are all hornblendic, very dark 
i^ gray, and split readily in the direction of their lamination; their uses 
are strictly local. 

Delaware, — This State produces scarcely anything in the way of gran- 
ite rocks. A few quarries of a dark gray gneiss are worked near Wil- 
mington, and are used for general building purposes in this city. One 
church and several private dwellings have been constructed of this 
stone, which belongs to the class known as augite hornblende gneiss, 
since it contains both of these minerals in about equal proportions. 

Georgia. — Although this State is known to contain inexhaustible 
quantities of building stones of the finest quality, but little systematic 
quarrying is done, and none of the rocks have more than a local repu- 
tation. A fine grade of muscovite granite, light gray in color, occurs at 
Stone Mountain, near Atlanta, and also a dark gray hornblendic gneiss. 
A hornblendic granite resembling that of Quincy, Mass., is said to 
occur in Oglethorpe County, though the author -has never seen any of 
the material. 
^ Maine. — The large extent of coastline of the State of Maine, composed 

of granitic rocks of a kind suitable for building purposes, renders possi- 
ble the shipment and transportation of the quarried rock at rates much 
lower than would otherwise be attainable, the quarries being frequently 
situated so near the water's edge that little, if any, handling is neces- 
sary prior to loading upon the vessel. This favorble circumstance, to- 
gether with the excellent quality of the rock obtainable, led to the early 
opening of very numerous quarries both on the mainland and the 
adjacent islands, and hence at the present time are found Maine granites 
in very general use in nearly every city of importance in the country, 
even as far west as California, frequently to the almost entire exclusion 
of perhaps equally good material close at hand. 

According to the returns furnished by the special agents in theemploy 

of the building-stone department of the Tenth Census, there \f ere during 

the census year some eighty-three quarries of various kinds of building 

J . stone in the State, situated chiefly either immediately on the coast or 

within easy reach of tide- water. 

Of these eighty-three quarries seventy-four were of granite or gneiss. 
The different varieties of these stones produced may be classed under 
the following heads: Biotite granite, biotite-muscovite granite, horn- 
blende granite, hornbleude-biotite granite, biotite gneiss, and biotite- 
muscovite gneiss. 

Biotite GtRANITE. — The great majority of the Maine granites are of 
this kindt They vary usually from light to dark gray in color, thougli 
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pinkish and red varieties are quarried in a few instances. At Red 
Beach, near Calais, and at Jonesborough there is quarried a pink or 
reddish rock, very compact and hard, which from a simple examination 
with the unaided eye is seen to be composed of pink or cream-colored 
feldspars, smoky quartz, and a few small shreds of mica. An examina- 
tion of a thin section with the microscope does not greatly increase the 
number of constituent minerals. The mica, which is usually of a green- 
ish color, is very evenly disseminated throughout the rock and in very 
small shreds, bearing numerous inclosures of magnetite. A few small 
apatite crystals are as usual present, but are visible only with a micro- 
scope. 

The evenness of the grain of these rocks, and the occurrence of the 
mica only in small amount and in minute flakes are matters of great 
practical importance, since they allow the production of a more perfect 
surface and lasting polish than would otherwise be possible. The text- 
ure of the rock is much finer than the red Scotch granite, and the color 
a more delicate pink. They are, in fact, the most beautiful of any of 
our pink or red granites now in the market, and are used very exten- 
sively for monuments, ornamental work, and general building purposes. 
The largest blocks ever taken out from these quarries was 7 by 7 feet 
and 2 feet thick. It is said, however, that blocks 30 by 15 by 2^ feet 
could be obtained if desired. The principal markets of the stone are 
Boston, Providence, New York City, Baltimore, Philadelphia, Buffalo, 
Cincinnati, Cleveland, and Columbus, Ohio, Springfield and Chicago, 
111., Milwaukee, Saint Louis, Charleston, S. C, Washington, D. C, 
and San Francisco, Cal. 

At West Sullivan, in Hancock County, a light gray, sometimes slightly 
pinkish, granite of medium texture is extensively quarried for paving 
blocks and general building purposes. The stone corresponds closely 
with that quarried in the town of Franklin. A slightly pinkish granite 
of coarse texture is also quarried at Somerville, on Mt. Desert Island. 
This stone was used in the construction of the Brooklyn approaches to 
the East Eiver bridge and in the arches and foundations of the new 
bridges in Back Bay Park, Boston. Blocks 150 by 50 by 18 feet have 
been loosened in the quarry. " The position of these quarries is pecul- 
iarly good •for shipping, as they lie near the head of Somer Sound, 
along a narrow and very deep fiord, running several miles inland from 
the southwest harbor, between the mountains. One of the quarries is 
situated on the side of a hill and at the water's edge. The sheets of 
stone are very thick in some cases, one being 18 feet in thickness.'/ 

In the vicinity of East Blue Hill, in this same county, are quarried 
some of the most beautiful gray granites at present in the market. The 
rock varies from fine, even-grained gray or slightly pinkish to coarsely 
porphyritic. A foot cube of this granite in the National Museum is 
composed of a fine even-grained gray groundmass, carrying very many 
snow-white crystals of orthoclase an inch or more in length. This is 
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one of the most beautiful gray granites for monumental work with which 
the author is acquainted. Blocks 10 by 80 by 6 feet have been moved 
out in SQrae of these quarries. Specimens of this granite tested at the 
Centennial Exposition at Philadelphia in 1876 showed a crushing 
strength of 22,000 pounds per square inch. In the quarries the stone 
lies in sheets from 3 to 10 feet in thickness. The principal markets are 
Philadelphia, New York, Chicago, Hrirrisburg, and Washington, D. C. 

Two varieties of granite are quarried at Mount Waldo, in the town of 
Frankfort. Both are light-gray rocks, frequently porphyritic through 
large white orthoclase crystals. Both varieties are of tfhe same mineral 
composition, the difference being simply one of texture, one being quite 
coarse and somewhat porphyritic, while the other is much finer and of 
more even texture. As would naturally be expected, the finer grade is 
^ the better and more durable rock, the coarser variety being more liable 
to crumble. The mica occurs in large flctkes, which the microscope 
shows to be frequently pierced by small crystals of apatite. A part of 
the mica is greenish in color and contains a few small grains of epidote. 
An occasional flake of white mica was noticed in this rock, and there 
is present the usual sprinkling of magnetite granules, together with 
an occasional cube of pyrite. Quarries were opened at Mt. Waldo in 
1853, and single blocks 80 by 40 by 20 feet have been taken out and 
afterward cut up. It is estimated that blocks 150 by 50 by 12 feet could 
be obtained if desired. The rock has been used largely in the building 
of forts on the coast of Maine, but is also used for all purposes, both 
ornamental and otherwise, to which granite is usually applied, and has 
been shipped as far South as Mobile and New Orleans. It is a beautiful 
stone when polished. The principal quarry is situated on Alt. Waldo, 
overlooking the Penobscot Eiver, at an elevation of some 320 feet above 
high tide. 

The quarries at Vinalhaven, in Penobscot Bay, are the most exten- 
sive of any at present in operation in this country. Quarries were first 
opened here about 1850, and the present annual product is upwards of 
200,000 cubic feet, valued at some $110,000. Upwards of six hundred 
men are regularly employed at the works, though the number has at 
times risen as high as one thousand five hundred. The capabilities of 
the quarries can be best illustrated by stating that during a visit of the 
writer to these quarries in the summer of 1883 he was shown the re- 
mains of a huge block of granite 300 feet long, 20 feet wide, and vary- 
ing from 6 to 10 feet in thickness, that had been loosened from the 
quarry in a single piece and afterward broken up. The largest block 
ever quarried and dressed was the General Wool monument, now in 
Troy, K. Y., which measured, when finished, 60 feet in height by 5J feet 
square at the base, or only 6 feet 7 inches shorter than the Egyptian 
obelisk now in Central Park, IS^ew York. 

In texture the Vinalhaven rock is rather coarse and the general color 
gray, although the prevailing feldspar is sometimes of a light flesh- 
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color. Besides biotite, the rock contains small amounts of hornblende 
and microscopic apatite and zircon crystals.* It takes a good and last- 
ing polish, and is well adapted for all manner of ornamental work and 
general building purposes. The stone has been used so extensively all 
over the country, that to cite S]>ecial cases seems superfluous. 

A granite closely resembling that of Vinalhaven is extensively quar- 
ried at Hurricane Island, some 3 miles distant, in a southwesterly direc- 
tion, and is used for similar purposes. The structure of the stone here 
differs in different parts of the quarry. In one portion it lies in com- 
paratively thin sheets, while in another there occur immense masses of 
solid rock, extending downward for 50 feet without perceptible jointing. 
A block of 80 tons has been moved, and a mass 80 by 40 by 25 feet was 
loosened in the quarry. Natural blocks 500 feet long, 20 feet wide, and 
50 feet deep occur. 

The celebratied quarries on Dix Island, in Knox County, from whence 
was obtained the granite for the United States Treasury building at 
Washington, including the monolithic columns, 31J high by 3 feet in di- 
ameter, are at the present writing (1885) abandoned. Nearly the whole 
island has been quarried over and large bluffs entirely removed. The 
rock is rich in quartz, and therefore quite hard, but is a good and safe 
working stone. It has been very extensively used in New York City, 
Philadelphia, and Washington, D. C. 

To give a special description of each and all the quarries of biotite 
granite to be found upon the coast would extend this work far beyond 
the prescribed limits. A complete list of them is to be found in the 
Museum catalogue. 

Muscovite biotite aRANiTES.— The granite of Augusta and Hal- 
lowell has long been justly celebrated for its beauty and fine working 
qualities. It is a fine, light-gray rock, the uniformity of whose texture 
is often broken by the presence of large white crystals of microcline^ 
which inclose small, rounded grains of quartz. Biotite and muscovite 
occur in abundance, and in about equal proportions, but in small flakes, 
the muscovite appearing as small, silvery-white glistening particles on 
a broken surface of the rock. Under the microscope three feldspars 
are readily distinguished — orthoclase in imperfect crystals and irregu- 
lar grains, an abundance of plagioclase, and microcline in large plates 
filled with cavities and inclosures of muscovite and quartz. In the thin 
sections the quartz inclosures are usually circular in outline and are 
pierced in every direction by minute thread-like crystals of rutile, in 
polarized light showing up in strong contrast with the beautiful basket, 
work structure of the inclosing microcline. All the feldspars are quite 
fresh and pure. A few apatite crystals are present, together with occa- 

* 111 Hitchcock's '^ Report on the Geology and Natural History of Maine," 1862, p^ 
265, the Vinalhaven rock is referred to as a ** peculiarly fine-grained syenite of good 
color," etc. In none of the specimens received at the Museum from this locality, 
however, does hornblende play more than a secondary part, and in the majority of 
pases does not appear at all. Hence all are classed as biotite-grauites. 
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sional garnets, which in thin sections are always destitute of crystalline 
form, a()i)earing as rounded or oval nearly colorless bodies traversed by 
liiaTiy irregular lines of fracture. They are quite free from impurities, 
though occasionally containing inclosures of biotite. As is nsnal in 
Diuscovite bearing rocks but little magnetite is present; in two cases 
only grains ot pyrite wore noticed. 

This is one of the best working of the Maine granites, and is used 
very extensively, not only for building and monuments, but is carved 
into statues, like marble. The rock is properly a gneiss, but showing 
uo signs of stratification in the hand specimen isclassed here as a granite. 
As illustrative of the great extent of the qu irries, it is stated that blocks 
200 feet in length, by 40 feet in width and 8 feet in thickness, can be 
broken out in a single piece if so desired. There is no gap between the 
sheets, and little or no pyrite to cause discoloration. The sheets, as is 
usually the case, increase in thickness downward, being about 1 foot 
thick at the surface and 10 feet thick at the bottom of the present open- 
ings, which are from 50 to 60 feet deep. (See Plate viii.) 

This stone is in such demand for statuary and monumental work that 
an Italian designer who served his apprenticeship in Eoman studios 
is employed constantly by the company. Many of the workmen are 
also said to be Italians who worked on marble in Italy, but have learned 
to cut granite since their arrival in Hallowell. Among the prominent 
structures and monuments constructed, wholly or in part, of this stone, 
are the new capitol, Albany, N. Y.; Bank of Northern Liberties, Phila- 
(lelphia; State capitol, Augusta, Me.; Emory Block, Portland, Me.; 
(;dd Fellows' Memorial Hall, Equitable Building, and part of the old 
Quincy Market, Boston ; Lndlow-street jail, the Tribune building, and 
the old Tombs prison, New York City; the statues of the Pilgrim's 
Monument at Plymouth, Mass.; soldier's and sailor's monuments at 
Marblehead, Mass.^ Portsmouth, Ohio; Augusta, Boothbay, and Gar- 
diner, Me.; Odd Fellows' monument, Mount Hope, Boston; Washing- 
ton Artillery monument and Hernandez tomb, New Orleans, etc. The 
statues on the Pilgrim's Monument are said to be the largest granite 
iigures in existence. The standing figure is 38 feet in height, while 
the four in sitting posture are each 15 feet in height. 

Hornblende Granite. — This is rather a rare building-stone in 
Maine, though extensively quarried in other States. Its production is 
at present confined to Otter Creek, Mount Desert, where a coarse red 
rock is quarried, which on a superficial examination somewhat resem- 
bles the biotite granites of Calais and Jonesborough, though lacking the 
cream colored feldspar and consequent speckled appearance character- 
istic of these rocks. Orthoclase predominates over all other constit 
uents, and is deep-red in color. 

This rock is very conifmct and hard, but works well and takes jin ex- 
cellent surface and i»olish. It is of finer texture than the Scotch-red 
granites, and bears a closer resemblance to red granite of .the Bay of 
H. Mis. 170, pt. 2 27 
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Fundy than to any other at present in the collection. If the specimen 
received at the Museum is a fair sample of the rock at the quarry, it is 
ijertainly a most excellent stone, though its otherwise uniform texture 
is often interrupted by the presence of oval or rounded black patches 
or kuots, caused by segregations of mica, hornblende, and other iron-rich 
minerals. This is, however, a defect not uncommon in many of the 
Maine granites.* 

Maryland. — The most noted quarries in this State are situated in Bal- 
timore County, near Woodstock. The rock is a biotite granite, varying 
from light to dark gray in color, and of about medium texture. It is 
used extensively for general building purposes and for monumental 
work in Baltimore, Washington, and some of the Western States. At 
Mount Koyal and opposite Ellicott Ci^y fine grained dark-gray gneiss 
is quite extensively quarried for general building purposes, curbstones, 
etc. A i)art of this rock is beautifully porphyritic through large felds- 
pars an inch or more in length. 

A dark-gray gneiss, which is the principal stone used in Baltimore 
for rou<>h work, is quarried in the immediate vicinity of the city. 

At Port Deposit, in Cecil County, a gray biotite gneiss is extensively 
quarried, and is used chiefly for bridge building, docks, harbor improve- 
ment, and general building work. It has been used in the construction 
of Haverford College, Md., St. Dominick's Church, Washington, and 
seveial churches in the immediate vicinity. Other locations where 
good quality of granite is exposed, but not quarried to any extent, are 
Gwynn's Falls, in Baltimore County, and 3 miles east of Rockville, in 
Montgomery County. 

All of the Maryland granites and gneiss at present quarried have 
biotite as their chief accessory, are of a gray color and of medium fine- 
ness of grain. They appear, however, better adapted for general build- 
ing than for ornamental work. 

Massachusetts. — As Massachusetts was the earliest settled of the New 
England States it is but natural that here the systematic quarrying of 
granite should first be undertaken. As already noted,t granite from 
the bowlders on the Quincy Common, and from Chelmsford began to 
be used in ancF about Boston as early as 1737, but it was not until the 
early part of the present century that its use became at all genercil. 
Indeed it may be said that it was not until the opening of the quarries 
at Quincy in 1825 that the granite industry assumed any importance. 
From this time the use of the stone for general building purposes in- 
creased in a marked degree, and the history of granite quarrying in the 
United States may properly begin with this date. 

This early opening of quarries at Quincy was due largely to the de- 
mand for stone at Charlestown for building the Bunker Hill monument, 

*Si*o On till' Jilaok Patches in Maine Granite, Proc. Nat. Mus., 1883, p. 137; als'^, 
On tli(^ Collection of Maine Building Stone lu the National Museum, Proc. Nat. Mus., 
]R<1, )). 1(15. 

+ Ante I). 286. 
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but the attention of capitalists being thereby called to the extent of the 
granite ledges in this vicinity other works were soon established, and 
at the present time the two towns of Quincy and West Quincy contain 
upwards of thirty quarries. Altogether these produce not less than 
700,000 cubic feet annually, and give employment to upwards of eight 
hundred men. 

The Quincy granites are as a rule dark blue-gray in color, coarse 
grained, and hard. A pinkish variety is quarried to a slight extent. 
They are all hornblende granites, and their general appearance so char- 
acteristic that once seen they are always easily recognizable wherever 
met with. As already mentioned these rocks contain besides hornblende 
a very brittle variety of pyroxene, which makes the production of a per- 
fect surface somewhat difficult. Nevertheless, they are very exten- 
sively used both for rough and finished work. The United States 
custom-houses at Boston, Mass., Providence, R. I., Mobile, Ala., Sa- 
vannah, Ga., New Orleans, La., and San Francisco, Oal., are of this 
stone, as are also the new Masonic Temple and Ridge way Library build- 
ing, in Philadelphia. In Boston alone there are one hundred and six- 
ty-two buildings constructed wholly or in part of this material. Its 
suitability for interior decorative work can not be better shown than 
by reference to the polished stairways and pilasters in the new city 
buildings at Philadelphia. 

Other very extensive quarries of hornblende-granite are located at 
Gape Ann, in the town of Gloucester, where it is stated* that quarry- 
ing was commenced as early as 1824 by a Mr. Bates, of Quincy. The 
largest quarries in the State, and, with the exception of those at Vinal- 
haven, Me., the largest works now in operation in the United States, 
are situated at this place. Like that of Quincy the rock is hornblendic, 
though frequently considerable black mica is present.t The texture is 
coarse a^id the coldi* greenish, owing to the orthoclase it contains. Some 
varieties are, however, simply gray. It is a hard, tough rock, eminently 
durable, and well suited for all manner of general building and orna- 
mental work. The stone has been used in the construction of the post- 
office and several churches and private buildings in Boston, and the 
Butler house on Capitol Hill at Washington. 

Other hornblendic granites, somewhat similar in appearance, are quar- 
riedat Rockport, Peabody, Wyoma, Lynn, and Lynnfleld, all of which 
are represented in the Museum collection. The Rockport stone is the 
most important of these, and has been quarried since 1830. [u color 
and texture it is indistinguishable from much of the Gloucester stone, 
but, if anything, is of a more decided greenish hue. In the quarries 
it is extremely massive, and blocks 100 feet long by 50 feet wide and 16 

* History of Gloucester, Cape Ann, by J. J. Babson, p. 577. 

tThe black mica of the Gloucester and Rockport granites has been ehown by Pro, 
fessors Dana and Cooke to be lepidonielaue or annifce. (Text book of Mineralogy, p. 
313). 
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feet thick have been loosened from the bed in a single piece, while it is 
estimated a block 200 feet long 50 feet wide and 20 feet thick could be 
obtained if desired. The principal markets are New York, Boston, 
New Orleans, and Cuba. 

Biotite granites, — Several important quarries of coarse biotite granite 
are worked in this State, but their product is mostly used in the near 
vicinity. Light pink varieties admirably adapted for rock-faced work 
occur at Brockton, Milford, and North Easton. The Milford stone, 
though not extensively quarried, is particularly effective when used in 
this manner, as is well illustrated in the new city hall at Albany, N. 
Y., and also in the new railway station at Auburndale, Mass. At 
Framingham, Leominster, Fitchburgh, Clinton, Fall River, and Freetown 
are also quarries of coarse gray but apparently strong and durable 
granites of this class. 

Epidote granite, — This is a rare variety of granite in this country, the 
quarries at Dedham producing all that is now upon the market. The 
stone is fine-grained and of a light pink color. Besides epidote, which 
is visible to the naked eye as small greenish specks, it contains numer- 
ous flecks of chlorite, resulting from the alteration of a black mica. 
The stone works readily and gives very pleasing effects either in x)olished 
or rock-face work. It is of this stone that was constructed the new 
Trinity Church in Boston, and which is coiisidered by good authorities 
to be, from an architectural standpoint, the finest building in America. 

Gneiss. — A finegrained very light gray, sometimes pinkish, muscovite 
gneiss of excellent quality has been quarried more or less for the past 
thirty-five years near the town of Westford. Other quarries of gneiss 
are at West Andover, Lawrence, Lowell, Ayer, several town« in Worces- 
ter County, at Becket, Northfield, and Monson, as will be noted in the 
tables. . 

Being in most cases distinctly stratified, these gneisses are not 
adapted to so wide a ran^e of application as the massive granites,.but at 
the same time the ease with which in many cases they can be quarried 
makes them particularly valuable for foundations, bridge abutments, 
curbing, paving, and rock-taced building. At the Monson quarries, for 
instance, the rock is divided by a series ot joints, approximately parallel 
to the surface of the hill on which the quarries are situated, into im- 
mense lenticular sheets from G inches to 10 feet in thicknes. By tak- 
ing advantage of these natural facilities a block was split out in 1809 
which measured 354 feet in length by 11 feet in width and 4 feet in 
thickness. An analysis of the Monson stone from the Flynt quarry is 
given in the tables. 

As a general rule it may be stated that while the granites and 
gneisses of Massachusetts are good and safeworking stones they are 
coarse and in no way remarkable for their beauty. In the matter of 
color and texture they bear a striking contrast to the fine and eveu 
grained stones of her sister States^ Connecticut and lihode Island, 
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Minnesota.— AcGonWng to Professor Wiuchell more than half the 
State of Minnesota is underlaid by that general class of rocks — the 
crystalline — to which granite belongs. In the northern part of the State 
there are large exposures of very tine light colored granites, but being 
beyond the limits of settlements and roads those in the southern and 
western part, in the country bordering along the Mississippi and Min- 
nesota Rivers, are of more especial interest and importance. These last 
have been somewhat quarried and the materials can be seen in some of 
the principal buildings in various parts of the State, as well as in cities 
beyond the State limits. Tbe first quarry in these rocks in Minnesota 
was that now owned by Breen & Young, at East Saint Cloud, Sher- 
burne County. 

This was opened in 1868, and the stone first taken out was used in 
tbe corners, steps, and trimmings of the United States custom house 
and post-office in Saint Paul. Three kinds of stone were taken out 
and used indiscriminately, and all of them may be seen in the building 
first erected. The variety now more generally used is of a gray color 
and uniform texture. The crystalline grains are rather fine, so that the 
texture is close. The color, however, is sometimes disturbed by the 
appearance of greenish spots of the size of butternuts or even as large 
as 6 inches in diameter, caused by segregations of a green chlorite. 
'^About one third of the whole rock is made up of quartz, and two thirds 
of the remainder of orthoclase. About one half the remainder is horn- 
blende and the residue is divided between the other minerals, the chlo- 
rite predominating.'' An occasional grain of a triclinic feldspar is 
present together with magnetiie and pyrite in minute crystals.! 

*'The red granite from East Saint Cloud is not very different from 
the foregoing, but the feldspar is mainly flesh red and all the grains 
are coarser." It also ha^^ a higher per cent, of silica, a fact that ]\as 
been discovered practically by the owners, who had given up the gen- 
eral use of it because of it being more costly to work. <** * * lu the 
winter of 1874-5 a block weighing ten tons was taken out of the red- 
granite quarry, about 3 miles west of Saint Cloud, for a monument 
base. * * * It was very fine, and greatly resembled the Scotch 
granite in color, grain, and polish. At the point where this was taken 
out the granite rises about 20 feet above the general surface and spreads 
over more than an acre. A similar red granite occurs at Watab (in^ 
Benton County), and has furnished several handsome monuments." A 
light-gray granite also occurs here.* 

At Sauk Rapids, in the same county, there is found a finegrained 
gray granite closely resembling the gray variety from East Saint Cloud. 

» * See Geol. and Natural Hist. Survey of M'mnesota, Vol. i, pages 142-148. 

t These rocks are designated in Professor WinclieH's report above referred to as 
** Syenites." According to the system of classilication now generally adopted, they 
are rather hornblemlicor hornbleuth^.-hiotitegranitos, as designated by the author in 
the census report, p. 90. The name syenite, as already DOted, is applied to a quartzless 
rock (sec pp. 308 and 430). 
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It has been quite generally used, and is one of the best-known granites 
in the State. 

Missouri, — Although there are inexhaustible quantities of granite in 
the northern part of Iron and Madison Counties and the southern por- 
tion of Saint Francois, thor© are but few quarries 'of the material sys- 
tematically worked. 

At Gianitevillc, Iron County, and in Syenite, Saint Francois County, 
there occurs a coarse red granite, quite poor in mica, which is now ex- 
tensively quarried for the Saint Louis and Chicago markets. It is 
somewhat lighter in color than the well known Scotch granite, bat 
is admirably suited for massire structural purposes, as is well illus- 
trated in the lower stories of the fine business blocks erected during 
the season of 1886 on Adams street, between Fifth avenue and Frank- 
lin, and on the corner of Adams and La Salle streets, in Chicago. The 
enormous blocks of rock-faced granite and large polished columns of 
this stone as here displayed* would indicate that this is destined to be 
one of the leading granites of this portion of the country. It admits 
of a high lustrous polish and is coming into use for monumental work, 

Montana, — There is a plenty of good granite within the limits of the 
Territory, but for lack of a market scarcely any quarrying is at present 
carried on. • 

A cube of a fine-grained light-gray biotite granite was received at 
the National Museum from Lewis and Clark Counties, but so far as the 
writer is aware the quarry has never been worked to any extent. A 
coarse hornblende mica granite of a greenish-gray color and somewhat 
resembling the celebrated Quincy and Gloucester ( Massachusetts) stone 
forms the country rock in the region of the celebrated silver and cop- 
])er mines of Butte, and is beginning to be used for purposes of heavy 
foundation and general building. So far as the writer was^ able to 
judge, from the short time he was on the ground, the rock is of excel- 
lent quality, but needs to be selected with care, as certain portions, 
those in proximity to the ore veins, are abundantly charged with 
pyrite, which oxidizes readily on exposure. 

New Hampshire, — Although Few Hampshire is popularly known as 
the ''Granite State,'^ in value of total product of the material it auks 
but fifth in the list of New England States, being preceded by Maine, 
Massachusetts, Connecticut, and Rhode Island. However this may be 
there are but few of our building stone that have a wider reputation than 
the fine light gray muscovite-biotite granites from quarries ujar Concord* 

" The window-bills iu the tirst of the above-mentioned buildings are rough blocks 
of granite, each 3 feet square by 17 feet 4 inches long, and weighing about 10 tons 
each. The polislied colnnuis of the building corner of Adams and La Salle streets 
are ten in nnaibcr, each 18 feet high by 4^ feet in diameter, and weighing 'not far 
from 18 tons. The largest single block of p.ilished granite yet produced f^t. these 
works is tlie Allen monument, iu Saint Louis, which is 42 feet in height by ^^ feet 
square at the base. The weight is about 45 tons. 
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These rocks have been quarried for many years and very extensively 
used for all manner of constructive purposes. The following list in- 
cludes some of the more* ioipoTtarft buildings and monuments mad^ 
wholly or in part from this material : Charter Oak Insurance Building, 
Hartford, Conn.; soldiers' monument, at Manchester, N. H.; monu- 
ment to the discoverer of anesthetics; the Germania Savings Bank; 
Equitable Life Insurance; Masonic Teuiple; Massachusetts State 
prison, and some seventy-five other buildings in Boston, and Booth's 
Theater in New York. 

According to Professor Hitchcock, the more important quarries are 
situated on what is known as Rattlesnake Hill, an elevation some 600 
feet above the level of the Merrimac Kiver, and which consists almost 
entirely of granite rocks. Other granites of this class occur and are 
quarried at Allentown, Sunapee, and Peterborough, and are used for 
similar purposes, though they are not widely known outside of New 
England. Gray biotite granites of good quality are quarried at Mason, 
Fitzwilliam, Rumney, Hanover, Portsmouth, and other towns, as 
noticed in the tables. 

The Peterborough, Mason, and Fitzwilliam are exported to some ex;- 
tent to the neighboring States, but the others mentioned i*re used iu 
the near vicinity. 

The New Hampshire granites are nearly without exception of fine 
and even grain and well adapted for all kinds of work. The Concord 
rock is pra<5tically identical both in general appearance and mineral 
composition with that of Hallowell, Maine, already described. 

New York. — This State, although rich in marbles, limestones, and 
sandstones^ produces little. of general interest in the way of granite 
rock. A coarse, gray biotite gneiss is quarried at Hastingsupon-Hud- 
son, in Westchester County; a somewhat darker hornblendic gneiss at 
Cold Spring, in Putnam County; and a coarse red hornblendic granite 
at Clayton, in Jefferson County. 

The gneisses are quarried chiefly for the rough work of foundations 
in the vicinity. The red granite from Grindstone Island (Clayton post- 
office) is a beautiful stone and takes a fine polish. The sample for- 
warded to the National Museum, however, contains particles of iron 
pyrite, which unfit it for monumental work. The present product of 
the quarry is made into paving blocks and monuments, principally for 
Chicago, 111., and Montreal, Canadii, though two beautiful columns of 
it are to be seen in the new capitol juildiug at Albany, N. Y. 

New Jersey, — Aside from a single qaarry of greenish-gray gneiss at 
Dover, Morris County, in this State, no granitic or gneissic rocks are 
anywhere regularly worked within the State limits. But '' Gneissic 
rocks are found in a few localities in thick beds and so jointed that large 
-^nd regular blocks can be quarried out at a comparatively small cost. 
Of the quarries that have been opened and worked to any extent that 
ati I/N^ver alone is kept steadily iu operation. It furnishes a large 
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Miiouiit of stone annually for railroad construction along the line of the 
\i.-laware, Lackawanna and Western Railroad. The same rock occurs 
ilong the New York, Ontario, and Western Railroad from Porapton to 
^^ra^iklin, and at several points its outcrops have been opened for 
stone. The Sussex and Central Railroad lines also cross the rock. A 
lM'f?c» quarry Wiis openc^d a few years ago near Franklin, on the mount- 
ain east of the village, but the place, though promising, was soon 
:ib indoned. The stone was adapted for heavy work. The transporta- 
tion appeared to be too expensive for it to compete with stone coming 
by water routes."* 

PeHfi9iflva»ia. — Although ranking as second in importance in liihe list 
of stt)ne-prodaciHg States, Pennsylvania luruishes very little in the way 
of granitic rock, anil absolutely nothing in this line of more than local iu- 
tere^t. -'The southern gneissic district, described in the geologicAl re- 
ports of Pennsylvania as ranging from the Delaware River at Trenton 
to the Susquehanna, south of the State line and lying south of the 
limestone valley of Montgomery, is the district in which are located 
nearly all the quarries of gneiss in the State, and those furnishing most 
of the mateiial are in the vicinity of Philadelphia." The rock, which 
is for the most part a dark-gray hornb.eudef?ni'iss, is quarried at Ritten- 
housctown, Twenty-first ward, and Geimantown, Twenty-second war<l, 
and Jenkinstown, in Montgomery County, and is used principally for the 
rough work of foundations in the near vicinity. In Chester, Delaware 
County, the gneiss bears mica in place of hornblende and is, as a rule, 
lighter in color. The quarries are in close proximity to the Delaware 
River, which affords an easy method of transportation to Philadelt>hia, 
the principal market. This stone is also used almost wholly for foun- 
dations, though in some cases it has been used as rock faced work in 
the fronts of private dwellings, with rather a pleasing effect 

Rhode Island, — The granites of this State are nearly all fine-grained 
light gray or pink biotite granites, the principal quarries of which arc 
situated some 2 miles ea^t from Westerly, in Washington County. The 
rock is of fine and even texture and of excellent quality, and is much 
used for monumental work and general building. Other quarries of 
biotite granite occur at Smithfield, West Greenwich, Newport, and 
Niantic. A greenish, fine gray, hornblendic gneiss is quarried at Dia- 
mond Hill, in Providence County. Aside from the Westerly rock the 
most of this material is for local market only. 

Tennessee, — At the present time scarcely anything in the line of gra- 
nitic rock is quarried in this State, and owing to the limited areas occu- 
jned by granite ledges it is more than doubtful if the granite quarrying 
ever assumes any great importance. Small outcrops of granite, gneiss, 
or mica schist occur in the extreme eastern and southern parts of Polk, 
Monroe, Cocke, Washington, Carter, and Johnson Counties, in the east- 
ern part of the State, but even these are not in all cases suitable for 

* Ann. Kep. ui' fcicato lijJlOjjut of Now Jerdoy, 16dl5, pp. 41-42. 
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any but the roiipfliest work. Tbe Museum collections contain an ex- 
tremely coarse givenish epidotic granite, with large red porphyritic 
crystals of orthoclase, from Bench Mountain, in Cocke County, which 
might perhaps be workeil if there were a market. 

iSoitth Carolina, — Although no granites from this State are to be found 
in our princip.il markets, it by no means follows that there is any de- 
ficiency in thi' supply. The collection now in the Museum shows, on 
the contrary, that excellent stones of this class occur in various local- 
ities. 

.Near Winnsborongh, in Fairfield County, quarries have recently been 
o ened which furnish finegrained gray biotite granite fully equal to 
any in the market. The quarries, as we are informed by tht» owner, Mr. 
W. Wooihvar 1, cover some 70 acres of bowlders and two large ledges, 
one 11 acr-s in exti»nt and the other 6. (The stone works readily and 
acquires ai) rxcellent polish. A pinkish granite also occurs in this same 
county. Other granites in this State, of whjch we have seen specimens, 
but concerning which we have but little accurate information, occur near 
Columbia, Richland County; and in Newberry, Lexington, Edgetiehl, 
and Aiken Counties. The Columbia stone is of a light-gray color, ap- 
parently of excellent quality. It was used in tbe eonstiuction of the 
State house in that city, and is stated to be very durable.* 

Texas. — Red granites, both coarse and fine, occur in Burnet County, 
in this State, though at present neither are quarried to any extent. 
Both varieties carry biotite as the chief accessory mineral. The coarser 
variety corresponds closely with the coarse red granite frnn Platte 
Co lion, Colo. Their colors are dull and they seem better adapted for 
rough building than for monumental work. 

Utah Territory. — A coarse, light gray granite occurs in inexhaustible 
quantities in Little Cottonwood Canon, not far from Salt Lake City. So 
far the stone has been quarried only from bowlders that have been rolled 
down the caiion, ami the parent ledge remains untouched. This stone 
has been used in the construction of the new Mormon temple at Salt 
Lake City. 

Vermont. — This State furnishes but little in the way of granitic rocks, 
from the fact that few of her quarries produce material not found 
elsewhere in New England, where there are better and cheajier facilities 
for transportation. Quarries of biotite granite of fine grain and a gray- 
color are, however, worked at Barre, Brunswick, Morgan, Ryegate, 
and Woodbury. A very light, almost white, muscovite granite is also 
quarricil at Bethel. The most of these rocks are for local use only, 
though that from Brunswick is said to be carried to some extent into the 
neighboring cities in New York State. 

Wyoming. — "The only building stone which is quarried in Wyoming is 
at Sherman, the highest point of the Northern Pacific Railroad. At this 
point — the summit of che Black Hills — the road cuts through a heavy 
* South Carolina, Resources, Populatiou, etc., 1883, p. 609, 
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bofl^y of red granite Rimil^r to the Scotch, bat with much larger crystals." 
This stone has been nsed to some extent hi San Francisco and Sacra- 
mento, but is hard' to \>'oric, owing to itscoiirseiiess laul hick of tenacity.* 

Virginia. — Tbe granites of this State are, -as a rule, fine-grained, 
biotite-bearing rocks, and of a lightgrny color. They correspond in a 
remarkable degree with the granites of New England, more so than 
those of any Southern or Western Stat^. The principal quarries, thus 
far developed are in Chesterfield and Henrico Counties on the James 
Elver, and within easy reac^h of the liichmoud market. 

The quarry of the Richmond Granite Company, on the Richmond and 
Alleghaiiy Railroad, near Ridiniond, produces a massive gray granite 
used for general buiUling purposes, paving stone, and monumental 
work, and which is Hhipi)L'd more or less to all the States and cities 
south of New England and ?is far west as Nebraska. Mudi of the ma- 
terial is dressed at the quarry, polishing works being located on the 
ground. 

The Id Dominion Granite Company and the Westham Granite Com- 
pany, in Chesterfii'ld County; |»roduce a very similar stone, the principal 
markets of which are in Richmond, Washington, Norfolk, Lynchburgh, 
and Philadelphia. Other important quarries are in the Tuckahoo dis- 
trict, Henrico County, and Namozine district, Dinwiddir County. Stone 
from the last named locality was used in the construction of the post- 
office and custom house at Pettrsburgh, Va. The most important build- 
ing yet constructed of the Virginia granites is the State, War, and 
Navy building in Washington, ahich is probably the most elaborate 
granite structure in the country. Near Fredericksburgh is found a^fine 
light gray muscovite-biotite granite closely resembling those of Hallo- 
well, Me., and Concord, N. H., but it is not at present quarried to any 
extent. 

Wisconsin. — The extensive outcrops of granite rock in this State have 
been scarcely at all worked up to the present time, owing to the lack of 
transportation facilities. At the present writing the most important 
quarries are at Montello, Marquette County, and W^ausau, Marathon 
Count^^ The Montello rock is very fine grained, compact, and of a dull 
pink color. Quarries were first opened here to furnish paving stones 
for the Chicago market, but the stone has since been used to a consid- 
erable extent for general building and monumental wdrk. 

According to Prof. T. C. Chamberlaint the great Laurentian area of 
the northern part of the State is occupied largely by granite and gneiss, 
among which are some of exceptional excellence. Granite rocks of 
greater or less excellence crop out along the upper reaches and tribu- 
taries of the Menominee, the Peshtigo, the Oconto, the Wolf, the Wis- 
consin, the Yellow, the Black, the Chippewa, the Flambeaa, the Bad, 
and the Montreal Rivers. These are now being brought within the 
reach of cheap transportation, and should be utilized to the mutual 
IxMietit of those who work and those who use. 



Report Teutli Ceusus, Vol. X, p. 276. t Geology of Wiscousiu, Vol. I, p. GG. 
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R— THE PORPHYRIES, PORPHYRITIC FELSITE. 

(ty COMPOSITION AND ORIGIN. 

Popularly any fiDe-grained, compact rock, carrying larger crystals 
scattered throughout its mass is called a porphyry, whatever may be 
its eoiiii)Osition. In the present work the term has been restricted to 
those acid eruptive rocks of preTertiary origin, consisting of a very com- 
pact felsitic base formed of an intimate mixture of quartz and feldspar 
and in which one or both of these minerals are porphyritically developed. 
The groundmass is usually too tine to allow a determination of its compo- 
sition by the unaided eye, and under the microscope is found to possess 
that peculiar felt-like structure called by lithologists microfelsitic. The 
porphyritic crystals are usually of a different color from the groundmass 
in which they are imbedded, and hence produce the striking effect which 
has made these rocks so famous in all ages and caused them to be used 
in the finest ornamentations in spite of their hardness. 

(2) VARIETIES OF PORPHYRY. 

Accordingly as the por])hyries vary in mineral composition they are 
divided into two principal varieties : (1) Quartz porphyry, which con- 
sists of the fine-grained groundmass in which quartz alone or quartz and 
ortho(*/lase are porphyritically developed, and (2) quartz-free or ortho- 
clase porphyry, in which orthoclase alone prevails, no quartz appear- 
ing either porphyritically or in the. groundmass. This last variety, it 
will be seen, bears the same relation to the quartz porphyries as does 
syenite to the granites. Through an entire disappearance of the por- 
phyritic crystals, the rock passes into felsite. The porphyries bear the 
same accessory minerals (hornblende, mica, etc.), as do the granites, but 
these are usually in such small particles as to be invisible to the naked 
eye. 

Porphyries, like granites, are of a variety of colors ; red, purple, gray, 
green, brown, and black of a variety of shades are not uncommon, and 
when, as is so often the case, the porphyritic minerals contrast in color 
in a marked degree with the groundmass, the effect on a polished sur- 
face is very beautiful. 

(3) USE OF PORPHYRY. 

The porphyries are as a rule intensely hard and tough and completely 
without rift iu any direction. As a consequence they are scarcely at all 
used in this country, although among the most beautiful and indestructi- 
ble of our rocks. The celebrated porphyries of Elfdalen, Sweden, are 
wrought into a variety of objects of art, and with exceedingly beautiful 
effects. Visitors at the Centennial Exposition in Philadelphia will re- 
call the beautiful large column and inlaid table of this stone that was 
there displayed. 
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(4) PORPHYRIES OF THE VARIOUS STAT • S AND TERRITORIES. 

'luexliaustible quantities of porphyries of a variety of colors and great 
beauty occur at Saugus, Maiden, Lynn, and Marblehead, and other lo- 
calities in eastern Massachusetts, but which have never been utilized 
to any extent owing to the cost of working. Many of these are of ex- 
ceptional beauty, presenting colors red as jaspei-, through all shades of 
pink, gray, and even black, often beautifully variegated and brecciated 
in a variety of colors. Flow structures caused by the onward iiowing 
of the rock while in a partially cooled condition often gives rise to a 
beautiful banding and interweaving of colors impossible to describe, and 
which must be seen to be appreciated. The striking beauty of this flow 
Btructure is sometimes heightened by the presence of angular fragments 
of variously colored portions of the rock, which, becoming broken from 
the parent mass, have been imbedded in a matrix of quite different 
color, as at Hingliam, where we hMve found bright red fragments im- 
bedded in a yellowish paste. TLe rock acquires a beautiful polish, and 
the fact that it has not ere this come into more general use is a sad 
comment upon the taste of our wealthier citizens. Nearly as inde- 
structible as glass, and as beautiful as an agate, and yet almost wholly 
ignored except for purposes of rough construction. 

A large variety of porphyries, varying in color from biack to red, oc- 
curs also in New Hanrpshire, particularly near Waterville, some oi 
which would make fine ornamental stoiici^. At Francoiiia, in the White 
Mountains, there occurs a porphyry conglomerate formed of fragments 
of jasper red porphyry closely cemented into a compact rock, which is 
particularly beautiful. Slabs of this stone in the National Museum can 
not be excelled for richness of color. 

Porphyries are abundant in many other States, but are scarcely at all 
used. Maine, Pennsylvania, Missouri, Minnesota, and Wisconsin all 
contain good material, though, as little or no searcli has been made lor 
the highly ornamental varieties, it is impossible to say what they can 
produce. 

At Green Lake, in the last named State, there occurs a beautiful 
stone of this class, almost black in color, with white porphyritic feld- 
spars. It has been quarried to some extent near the town of Uttny, 
and polished columns of it may be seen in the GermanAuierican Bank 
building and Union Depot at Saint Paul, Minn. It is greatly to be re- 
gretted that no economic method of working so beautiful and durable 
a material has as yet been discovered. 

Near Charlotte, in Mecklenburgh County, N. C, there occurs a very 
light colored, almost white, quartz porphyry, which is penetrated by 
long parallel streaks or pencils of a dead black color. These are so ar- 
ranged that, when cut across, the surface a pi)ears studded thickly with 
roundish and very irregular black points olall sizes up to half an inch. 
Ciit parallel with the direction of the pencils, the surface is streaki-.l 
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with black lines, wliicb sometimes assume the most beautiful fern-like or 
tleudritic forms imaginable. 

The rock is intensely hard, tough, and without definite rift. It can 
therefore be worked only at great cost, and is not regularly quarried. 
It has been used only locally lor rough purposes, as for curbing, steps, 
and sills. An analysis of this rock is given in the tables. 

G. THE LIPAEITES. 
(1) ADAPTABILITY FOR CONSTRUCTIVE PURPOSES. 

Tertiary and post-Tertiary rocks of any kind are at present very little 
used for constructive purposes in the Uuite*l States, owing, in the case 
of fVagmental rocks, to their state of imperfect consolidation and conse- 
quent feeble tenacity, and in the caseof eruptives to their almost entire 
absence in those portions of the country that have become permanently 
settled and where as a consequence there has arisen a demand for a more 
durable building material than wood. Of the eruptive rocks of this 
class only the liparites, andesites, and basalts have been at all utilized 
and these to but a small extent. Their textures are, as a rule, such as 
to fit them only for the rougher kinds of construction, since, with the 
exception of the glassy varieties, they will not polish, and their rough 
appearance unfits them for any kind of interior decorative work. 

(2) MINERAL AND CHEMICAL COMPOSITION OF LIPARITE. 

Under the head of liparites are classed those acid eruptive rocks con- 
sisting chiefly of quartz and sanidin (the glassy variety of orthoclase) 
which are not older than Tertiary and which may be regarded as the 
younger equivalents of the granites, quartz porphyries, and felsite 
pitchstones. 

In texture they vary from coarsely granitoid rocks, entirely crystal- 
line throughout, through all intermediate felsitic stages tp clear glassy 
forms. Structurally they vary from fine, compact, even-grained to 
coarsely porphyritic, amygdaloidnK and sperulitic forms; well marked 
fluidal structure is common. The prevailing colors are chalky white 
to dark gray; more rarely greenish, brownish, yellowish, and reddish 
varieties occur. 

The average chemical composition of liparite (quartz-trachyte) as 
given by Zirkel is silica, 76.3G; alumina, 11.07 ; iron oxides, 2.01 ; lime, 
1.09; magnesia, 0.56; potash, 3.70; soda, 4.53; specific gravity, 2.55. 

(3) VARIETIES OF LIPARITES. 

According as they are crystalline throughout, felsitic and porphyritic 
or entirely glassy, liparites are classified as (1) granitic liparites or yiera- 
diteSj (2) rhyolites, and (3) glassy li[)arites as obsidian^ pumice^ pearlite^ 
i\m\pifchst07ic\ Of these only the felsitic and porphyritic variety rhyoUte 
is now quarried. 
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(4) LIPARITES OF THE VARIOUS STATES AND TERRITORIES. 

Near MokehiinDe Hill, in Calaveras County, Cal., rhyolite occurs in 
several iliffeient colors, and lias been quarried to some extent for use in 
the immediate vicinity. It is also abundant in Colorado, New Mexico, 
Nevada, Utah, and other of the Western States and Territories. 

The glassy variety of rhyolite called obsidian is very abundant in cer- 
tain parts of the West, and though as yet no attempt has been made to 
utilize the material there would seem no good reason for its not being 
used in small pieces for the finer kinds of decorative work. Thcrock, 
which is a natural glass formed by the rapid cooling of a molten mass, is 
of various colors, black, red, and greenish, and oft(»n beautifully spotted 
and streaked. From the rellowstone National Park, Glass Butte, Or- 
egon, and other sources, the Museum has received specimens of red 
obsidian spotted and streaked with black wavy lines in a way that is 
highly ornamental. The stone occurs naturally in a badly jointed con- 
dition and could be obtained only in pieces of small size. Owing to its 
glassy fracture also it could be worked only with plain flat surfaces, 
but as it takes a high glass like polish, it would be very desirable for 
tops of small stands, paper-weights, and inlaid work. 

H.— THE SYENITES, TRACHYTES, AND PHONOLITES. 

(1) DEFINITION OF SYENITE. 

Under the name of Syenites are here included those rocks consisting 
essentially of orthoclase with or without one or more of the accessory 
minerals, mica, hornblende, or augite. They differ from granites only 
in the absence of quartz, and otherwise present a precisely parallel 
series. Thus we may have mica syenite (minette), hornblende syenite, 
augite syenite, etc.* 

(2) LOCALITIES OF SYENITE. 

At the present time syenites are, but little quarried in this country, 
though there would seem to be no lack of material and of good quality. 

In and about Portland, Me., there occur in the glacial drift many 
bowlders of a beautiful syenite, the exact source of which is not known 
to the author, but which can not be far to the northward. The rock 
consists mainly of bright lustrous gray orthoclase and coal-black horn- 
blende, with occasionally a little black mica. In texture it is not too 

* Formerly it was customary to call by the name syenite a rock consisting of quartz 
Lornblende, and orthoclase, or what is now called a hornblende granite. The name 
takes its origin from Syone, Egypt, where a rock supposed, to answer this description 
was originally quarried. Investigation has, however, shown that the Syene rock con- 
tains more mica than hornblende, and hence at best can not be classed as a true sye- 
nite even according to the old definition. According to recent lithologists the Syene 
rock is a hornblende mica granite, while true syenite, as above stated, is a q^uartzless 
rock. 
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cionrse, and the contrast of colors such that one can scarcely imagine 
a more beautiful stone for rock faced work. It is very tough, and, to 
judge from the bowlders, is also very durable, and not at all liable to 
discoloration on exposure. 

Hawes* describes augite syenites as occurring in Jackson, Columbia, 
and on Little Ascuntney Mountain, in New Tlampshire; also hornblende 
syenites as occurring at Red Hill and MoultonboDugh, Columbia, Sand- 
wich, Stark, and Albany, in the same State. Dr. Wadswortht also 
mentions a syenite as occurring in eastern Massachusetts, where it oc- 
cupies a large proportion of the coast line between Salem and Man- 
chester. None of these are as yet quarried. 

Near Hot S])rings, in Arkansas, there is quarried under the name of 
granite a tough gray rock of variable texture, consisting mainly of horn- 
blende and elaeolite, and which would therefore be classed as an elseolite 
syenite. Some portions of the rock, as shown by the large block in the 
Museum collection, are fine grained and homogeneous, while in others 
the elaeolite crystals reach some 2 or 3 inches in length. The appear- 
ance of the stone is excellent, but portions of it coi«tain a large amount 
of pyrite and it needs to be selected with care if designed for exterior 
or highly ornamental work. 

A syenitic rock bearing abundant elajolite and frequently cancrinite 
and sodalite, and which must, therefore, also be classed as an elseolite sye- 
nite occurs abundantly in the vicinity of Litchfield, Me., and specimens 
of the rock have found their way into the bulding-stone collections of 
the Museum. An examination of the rock does not, however, impress 
one particularly in its favor. Its durability is, to say the least, doubtful, 
and its varying texture and colors rather against it. 

(3) THE TRACHYTES AND PHONOLITES. 

Under the name of trachytes are comprehended by Eosenbusch those 
massive Tertiary and post Tertiary rocks consisting essentially of san- 
idiu and hornblende, augite or black mica, and which may be regarded 
as the younger equivalents of the syenites and quartz free porphyries. 

The averr^ge chemical composition is silica, G3.55; alumina, 18.0; iron 
oxide, C.15 ; lime, 1.9G; magnesia, 0.8S; specific gravity, 2.65. 

In structure trachytes are rarely granular but usually possess a fine 
scaly or micro-felsitic groundmass, rendered porphyritic by the devel- 
opment of scattering crystals of sanidin, hornblende, augite, or black 
mica. The texture is porous and posscvsses a characteristic roughness 
to the touch ; hence its name from the Greek word r^oa/u- rough. The 
prevailing colors are gray, yellowish or reddish. 

Trachytes are volcanic rocks occurring in <*ruptive masses in dikes 
and in lava flows. They may be divided into hornblende, biotite, or 

*Geol. of New Hampshire, Vol. iii, Part iv, p. 205. 
tGeol. Mag., May, 1885, p. 207. 
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augito trachytes, according as either of these accessory minerals prc- 
iloini nates. 

Phonolites differ from trachytes in carrying one or both of the min- 
erals neidielinc or lencitc in addition to the other constituents named. 
They bear tho ^jime lelations then to the trachytes as do the elaeolite 
syenites to the syenites i)roi)er. 

Neither ti achates nor phonolites are, so far as now known, common 
rocks in the United States. Zirkel describes numerous trachytes 
from the nreas covered by the Fortieth Parallel survey,and Caswell t de- 
scribes both tiachytes and phonolites from the Black Hills, Dakota, 
liecent investigations by Wadsworth J and Messrs. Hague and lddiugs§ 
show, however, that the supposed trachytes of Zirkel were in large part 
if not altogether andesites, and it is very probable that similar tests 
applied to many other cases heretofore described would be productive 
of similar results. However this may be, the utility of the rocks in 
America is purely prospective. 

Their colors and textures are such that they can never be used for 
other purposes than rough construction, as is the case with the majority 
of the younger eruptives. 



J.— AUGITE (ENSTATITE, HYPEKSTHENE) PLAGIOCLASE 

ROOKS. 

(1) DIABASE. 

(Diabase, from the Greek word StaiSufftq^ to pass over; so called be- 
cause th(? rock passes by imperceptible gradations into diorite.) 

The diabases are entirely crystalline granular rocks, composed essen- 
tially of plagioclase feldspar and augite, with nearly always magnetite 
and frequently olivine. Grologically they are preTertiary eruptive 
rocks, basic in composition, occurring in dikes, intruded sheets, and 
lava flows. Their mode of occurrence is quite similar to that ot basalt, 
from which they diff'er chiefly in date of eruption and the amount of 
alteration they have undergone In structure they are as a rule mas- 
sive, but schistose varieties occur and more rarely spherulitic forms. 
The U xture is as a rule fine, comparct, and homogeneous, though some- 
times pori)hyritic or amygdaloidal. The coh)rs are somber, varying 
from greenish through daik gray to nearly black, or sometimes black 
when freshly quarried, but becoming greenish on drying. || 

* Micro. Petrography, foriicili pjirallel. 

t Geoi. Black Hills of I akotn. 

tProc. Bo:}. Soc. Nat. Hist., Vol. xxi, 1881, p. 243, and Vol. xxii, 1883, p. 412. 

$ Am. Joiir. Sci., Vol. xxvii, 18S4, p. 453. 

II Mr. J. P. Iddings snggebts that the change in color from dark, hlue black, and 
greenish, as noticed in diabase of New Jersey, is due to the drying of the serpentine or 
chlorite, which results from the alteration of tlii^ included olivine. (Am. Jour. Sci., 
May, 1886, p. 330.) 
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According to Zirkel, the average chemical composition of diabase is 
as follows : 

Percent. 

Silica - 49.54 

Alumina 14.05 

Iron protoxide 14.27 

Lime 8.20 

Magnesia 5.28 

Potash 1.16 

Soda 3.88 

Water 2.29 

Average specific gravity, 2.8, equal to a weight of 175 pounds per 
cubic foot. 

In classification two principal varieties of diabase are recognized, the ' 
distinction being founded upon the presence or absence of tbe mineral 
olivine. We thus have (1) olivine diabase, or diabase with olivine, and 
(2) diabase proper, or diabase without olivine. 

Owiug to its lack of definite rift, compact texture, and hardness, dia- 
base can, as a rule, be worked only with difiSculty and usually at a cost 
considerably greater than that of granite. It is therefore not exten- 
sively quarried, though of late years it has come into more general use 
for paving purposes, and still more recently for building and monu- 
mental work. The green antique pitrpliyry or Marmor LdcedcBmonium 
viride^ formerly much used for pavements and general inlaid decorative 
work in Greece and Eome, is, according to Delesse,* a diabase consisting 
of large greenish crystals of labradorite embedded in a fine compact 
ground mass of the same feldspar, together with augite and titaniferous 
iron. The quarries from which the stone was taken are stated by HuUt 
to be situated between Sparta and Marathon, in Greece. A stone of a 
similar character and closely resembling it in color and structure is 
abundant among the drift bowlders of eastern Massachusetts, but its 
exact derivation is unknown. 

In the eastern United States the dikes of diabase are frequently as- 
sociated with deposits of red or brown Triassic sandstone, which are also 
extensively quarried, as will be noticed further on. Concerning these 
dikes Professor Dana writes: f 

*'ltis remarkable that these fractures (through which the diabase 
was forced to the surface) should have taken place in great numbers 
just where the Triassic beds exist, and only sparingly east or west of 
them ; and also that the igneous rock should be essentially the same 
throughout the thousands of miles from Nova Scotia to North Garoliiia. 
The igneous and aqueous rocks (sandstone) are so associated that they 
necessarily come into the same history. Mount Tom and Mount Hol- 
yoke, of Massachusetts, are examples of these trap ridges; also East 
Hock and West Eock, near New Haven, and the Hanging Hills, near 

^Annals cle Mines, p. 256. 
tOp. dLf p. 73. 

t Manual of Geology, third edition, p. 417. 
H. Mis. 170, pt. 2 28 
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Meriden, in Connecticut; the Palisades along the Hudson Ei^ier, in New 
York ; Bergen Hill and other elevations in New Jersey. 

" In Nova Scotia trap ridges skirt the whole red- sandstone region and 
face directly the Bay of Fundy 5 Cape Blomidon, noted for its zeolitic 
minerals, lies at its northern extremity on the Bay of Mines. 

" In Connecticut the ridges and dikes are extremely numerous, show- 
ing a vast amount of igneous action. • ♦ ♦ They commence near 
Long Island Sound, at New Haven, where they form some bold emi- 
nences, and extend through the State and nearly to the northern bound- 
ary of Massachusetts. Mounts Holyoke and Tom are in the system. 
The general course is parallel to that of the Green Mountains. 
• '^Although the greater part of the dikes is confined to the sandstone 
regions, there are a few outside, intersecting the crystalline rocks and 
following the same direction, and part, at least, of the same system. 

" Even the little Southbury Triassic region, lying isolated in western 
Connecticut, has a large number of trap ridges, and such a group of 
them as occurs nowhere else in New England outside of the Triassic. 
Their direction and positions in overlapping series are the same as in 
the Connecticut valley. 

"The trap usually forms hills with a bold columnar or front and slop- 
ing back. When nearly north and south in direction the bold front is to 
the westward in the Connecticut Valley, ard to the eastward in New 
Jersey. It has come up through fissures in the sandstone, which varied 
Irom a few inches to 300 feet or more in breadth. In many cases it has 
made its way out by opening the laytrs of sandstone, and in such cases 
it stands with a bold front, facing in the direction toward which it thus 
ascended.'' 

Connecticut — The extensive diabase outcrops noted above as occurring 
at East and West Eocks, north of New Haven in this State, are quarried 
for foundation walls and for paving purposes in the near vicinity. The 
rock is too dull in color for ornamental work. 

Maine. — Diabase is quarried at three localities iu this State, Addison, 
Vinalhaven, and Tenant's Harbor. At Addison the rock occurs in ex- 
tensive outcrops close by the water's edge. Single blocks 66 by 10 by 
20 feet have been moved in the quarries, and natural blocks 90 by 10 by 
15 feet occur. The chief defects in the stone are said to be the so-called 
" knots," which consist of irregular patches of coarse feldspar and dark 
crystals of hornblende. There are also occasional seams, causing the 
rock to split unfavorably. The rock is moderately fine grained, very 
dark gray, sometimes almost black or spottetl black and white on a 
polished surface and of a fine appearance. It has been used in the walls 
inclosing the Capitol grounds at- Washington, in the construction of a 
bank at Montreal, and is quite generally used for monuments in Boston, 
New York, Brooklyn, Washington, Montreal, aid Quebec. The Vinal 
haven diabase is less extensively worked on account of its hardness 
It is of finer grain than the Addison stone and uniformly dark-gray^ 
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nearly black, in color. It is used to some extent for building material 
and also in cemetery work. The Tenant's Harbor (Saint George, Knox 
County) stone closely resembles that of Addisou, and is used for sim- 
ilar purposes. These are all most excellent stones, and it is a matter 
for congratulation that they are being so extensively introduced, and, 
to some extent, replacing the marbles in monumental work. The cost 
of working is, owing to their compact structure, somewhat greater than 
that of granite, but the results fully justify the increased outlay. All 
the above, it should be noted, are known commercially as " black gran- 
ite."* 

Massachusetts. — Diabase is quarried for foundation walls, gtjneral con- 
structive purposes, and monumental work at Medford and Somerville 
in this State. Samples received from these localities are, however, 
coarser, lighter in color, and much inferior in point of beauty to those 
just described, ' 

New Jersey. — The extensive outcrops of diabase, or "trap-rock," 
known as the Palisades of the Hudson River in northeastern New Jersey 
furnish an inexhaustiblesupply of this material, and which is at present 
quite extensively quarried about Guttenberg, Weehawken, West New 
York, and southward along the Palisades as far as Montgomery ave- 
nue in Jersey City.t The rock is used chiefly for paving, and the quar- 
ries are small affairs worked by gangs of from two to five men. Two 
sizes of blocks are prepared. The larger, which are known as specifica- 
tion blocks, are 4 by 8 or 10 inches on the head and 7 to 8 inches deep. 
The second size, which are called square blocks, are 5 to 6 inches square 
and 6 or 7 inches deep. The specification blocks bring about 130 per 
thousand in the market, and the square only about $20 per thousand. 
It is estimated that some 4,000,000 of the specification and 1,000,000 of 
the square blocks were quarried in 1887, valued at $140,000. 

There are three principal grades of the rock quarried. A fine-grained 
variety at Mount Pleasant, a rocky hill north of the Pennsylvania 

Railroad; a light-gray variety at Bergen Cut, south of the railroad; 

■ n 

* It should be remarked that all of these diabases differ radically in structure and 

composition from any others here mentioned, and deserve a more thoroujrb and 
careful study than they have yet received. All contain a rhombic pyroxene pleo- 
chroic in red, green, and brown colors, and which is evidently hypcrsthenc, while 
certain sections of the Addison rock show a pyroxenic constituent carrying an abun- 
dance of the rhombic inclosures so characteristic of eutstatite. Both the Addison 
and Vinalhaven rocks were in the collection and marked as diabase on my assuming 
charge, and as such I considered them in my paper on the Maine building stones 
(Proc. Nat. Mus., Vol. VI, 1883). The Tenant's Harbor rock is presumably tho one 
described as olivine diabase by Wadsworth and Dickerson (Proc. Bos. Soc. Nat. Hist., 
Mar., 1884, p. 28). 

tThe Hudson River Palisade rock is called greenstone by Mahan (Civil pjugineer- 
ing, p. 3), who states that it is composed of hornblende and common and compact 
feldspar.^ This is obviously an error. The rock contains neither hornbUnido nor 
** common " (orthoclase) feldspar, but is wholly composed of augito and plagioclase 
feldspar with a few minute accessories, as magnetite and apatite. 
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and a dark, almost black, variety at Weeliawken and West New York. 
Other quarries of this rock are worked at Orange Mountain, Snake 
Hill, Hudson County, and at Morris Hill in Paterson. In tbe western 
part of tbe State the outcrops are not so extensive, but quarries are 
worked at Rocky Hill, near Titusville, Smith's Hill, and near Lambert- 
villc. At Rock Church, 4 miles from Lambertville, the rock is quar- 
ried and used for monumental work as well as for general building pur. 
poses, being put upon the market under the name of black granite. The 
rock from the Palisade quarries has also been quite extensively used 
in and about Jersey City for building purposes. St. Patrick's Cathe- 
dral, and tbe Hudson County Court House, as well as many private 
buildings, are of this stone, but the effect as a whole is not pleasing, ow- 
ing to the somber colors of the material. Emi)loyed in connection with 
brick or lighter stone, to give variety and contrast, the effect is admir- 
able. « 

The finely broken stone is also used very extensively for railroad 
ballast and road making. Several of the quarries near Orange Mount- 
ain have machines for breaking up the stone for this i)urpose.* 

Pefinsylvania. — The principal quarries of diabase in this State are at 
Collins Station, Lancaster County, and near York Haven, York County. 
At the latter place the face of the quarry is about 70 feet in height. 
The rock lies in huge natural blocks sometimes weigiiing hundreds of 
tons and having curved outlines giving them a sort of oval shape. 
Stone from this quarry is used only by the Northern Central Railroad 
in the construction of bridges, culverts, etc. 

At Collins Station diabase is more extensively quarried than at any 
other locality in the State. The stone is used for all manner of build- 
ing purposes and monumental work. The foundation of the new Har- 
risburg post-office and the soldiers' monument in this city are from 
this material. 

In the vicinity of Gettysburgh diabase has been quite extensively 
quarried from bowlders, and has been used ibr head-stones in the na- 
tional cemetery at this place. 

Virginia, — As in the States to the east and north, the Triassic beds 
of Virginia are cut by large dikes of *' trap " or diabase, and which in 
some cases are capable of affording excellent material for paving blocks 
and general building and ornamental work. So far as the author is 
aware quarries have been opened upon these dikes in but two localities, 
at Cedar Run, near Catlett's Station on the Virginia Midland Railroad, 
and near Goose Creek, about 3 miles east of Leesburgh, in Loudoun 
County. Specimens of these rocks which we have examined represent 
the coarser varieties of our Mesozoic diabase, are of a dark gray color, 
very strong, and apparently durable. That from Goose Creek has been 
found to stand a pressure of 23,000 pounds per square inch, and, as the 
author has observed, undergoes no change on an exposure of twenty- 
• See Ann. Rep. State Geologist of New Jersey 1881, i)p. 60-63. 
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five years other than a slight and in no way objectionable darkening of 
color. Neither stone has been used as yet for other than paving pur- 
poses and bridge abutments, though they are apparently well adai)ted 
to all kinds of work for which their color and hardness qualify them. 

(2) GABBRO. 

The rock gabbro differs from diabase mainly in containing the foliated 
pyroxene diallage in place of augite. It is not at present quarried to 
any extent in this country, though for no apparent reason other than 
that it is difficult to work. 

Very extensive outcrops of a dark gray, almost black* gabbro of 
medium fineness of texture occur in the immediate vicinity of Balti- 
more, Md., but which have been quarried only for purposes of rough 
construction close at hand. The rock is popularly known as *' nigger- 
head'^ owing to its hardness, dark color, and iW5 occurrence in rounded 
bowlders on the surface.* 

At Rice's Point, near Duluth, Minn., there occurs an inexhaustible 
supply of a coarse gabbro, which has been studied and described by 
Professor Wiuchell.t The feldspar of the rock, which is labradorite, 
according to the authority quoted, sometimes prevails as at Beaver Bay, 
in crystals one-half to three-fourths of an inch across, and to the almost 
entire exclusion of other constituents. In this form the rock varies from 
lavender blue or bluish gray to light green, and acquires a beautiful 
surface and polish, and is considered as constituting a valuable material 
for ornamental slabs and columns. The typical gabbro of the region is 
of a dark blue-gray color, and *^has been employed in a few buildings 
at Duluth, both in cut trimmings and for rough wais." It has also 
been used for monuments and for bases, to which it is especially adapted, 
being cut under the chisel and polished more easily than any of the 
crystalline rocks that contain quartz. The stone is known popularly 
as '* Duluth granite.'? The same kind of rock occurs at Taylor's Falls,' 
but is little used, though favorably situated for quarrying and trans- 
porting. 

A rock closely allied to the gabbros and diabases is the so-called 
norite, which consists essentially of the minerals hypersthene and a 
plagioclase feldspar. The only rocks of this nature now regularly 
quarried are at Keeseville, N. Y., and Vergennes, Vt. The first is 
known commercially as "Au Sable granite," and the second as *' Labra- 
dorite granite." Both are coarse-grained, dark-gray rocks, much resem- 
bling tbe darker varieties of the Quincy granites, from which, however, 
they differ radically in mineral composition. They take a high lustrous 
polish, frequently show a beautiful bright bluish iridesceace, and are 

* 1 hin in the rock the interesting petrographical features of which have lately been 
made known by Dr. Williams, of Johns Hopkins University. See Bull. U. 8. Geol. 
Survey, No. 28. 

tOeoL of Minn., Vol. i, pp. 148-9. 
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admirably adapted for polished columns, pilasters, and other decorative 
work. The lasting power of the norites, when polished, is yet to be 
ascertained. After an exposure of untold years in the quarry bed the 
surface has turned white. No data are obtainable for calculating their 
lasting qualities in the finished structure. 

(3) MELAPHYR. 

The melapbyrs, as defined by Rosenbusch,* are massive eruptive 
rocks, consisting of plagioclase, augite, and olivine, with free iron oxides 
and an amorphous or "porphyry '' base. They are thus of the same 
mineral composition as the basalts and olivine diabases, but differ struct- 
urally, and belong in great, part to the Carboniferous and older Permian 
formations. Although very abundant in many parts of the United 8tates, 
they are scarcely at all quarried owing to their dull colors and poor 
working qualities. 

In the Brighton district of Boston, but a few miles out of the city 
proper, and in other localities in the vicinity, there occur small outcrops 
of a greenish or sometimes purplish melaphyr, or "amygdaloid," the 
lithological nature of which was, I believe, first correctly stated by 
E. B. Benton t The prevailing color of the rock is greenish, often 
amygdaloidal, the amygdules being composed often of epidote, thus 
spotting the surface with greenish-yellow blotches. The rock is greatly 
altered, only the feldspars of the original constituents remaining now 
recognizable, while chlorite, quartz, calcite, epidote, and several other 
minerals occur as secondary products. The rock is nevertheless very 
firm, compact, and durable, and is being quarried to some extent for 
rough work. It would seem fitted for a yet wider architectural appli- 
cation. 

(4) BASALT. 

This rock differs from diabase only in point of geological age, be- 
ing a product of post-Tertiary eruptions. It is, as a rule, less perfectly 
crystalline, still retaining portions of its glassy magma, and the surfaces 
of the flows are often less compact owing to their having been exposed 
to atmospheric agencies for a shorter period, and consequently having 
suffered less erosion. Owing in great part to the fact that basalts occur 
in this country only in the western and more recently settled portions, 
as do also the andesites and rhyolites, they have been heretofore but 
little utilized. There w^ould seem, however, no reason for excluding the 
rock from the list of available building materials in those regions where 
it occurs in such form as to be accessible. At Petaluma, Bridgeport, and 
other places around the bay of San Francisco there lie immense sheets 
of this rock, but which are worked now only for paving materials. 
Like the andesites and rhyolites the basalts will not polish, and their 
colors are such as to exclude them from all forms of interior decorative 
work. 



* Mik. Pbj siog. dcr Massigcu Gesteine, p. 392. 
tProo. Bos. Soc, Vol. xx, p. 416. 
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K.— AMPHIBOLB PLAGIOGLASE ROCKS (TRAP AND GREEN- 

STONE IN PART). 

(1) DIORITES. 

Diorite from the Greek word dtoptqstoj to distinguish. 

Diorites are entirely crystalline granular rocks composed essentially 
of plagioclase and hornblende. 

They are pre-Tvtiary eruptive rocks occurring mostly in dikes and 
intrusive sheets and basic in composition, containing only from 50 to 
54 per cent, of silica. In structure they are massive. The individual 
crystals composing the rock are sometimes grouped in globular aggre- 
gations forming the so-called orbicular diorite or Jcugel diorite. The 
texture is as a rule compact, fine, and homogeneous, though sometimes 
porphyritic. The common colors are dark gray or green. According 
to Zirkel the average composition is : 

^ Per cent. 

Silica 48. 50 to 60. 88 

Alumina 15. 72 to 22. 12 

Protoxide of iron 6. 26 to 11. 92 

Lime 5. 47 to 7.99 

Magnesia... 0.54 to 9.70 

Potash 1.05 to 3.79 

Soda 2. 20 to 5.21 

Water 0.60 to 1.90 

In classification two principal varities are recognized, mica diorite or 
diorite in \^hich black mica is present in excess of the hornblende, and 
hornblende diorite or diorite proper. The presence of quartz gives rise 
to the variety quartz diorite. The name tonalite has been applied by 
Vom Eath to a quartz diorite containing the feldspar andesite and 
very rich in black mica and which occurs in the southern Alps. 

Diorites are commonly known by the names trap and greenstone, as 
are also the diabases. 

These rocks are as a rule exceeding compact and strong, but are 
scarcely at all used for building purposes owing to their lack of rift and 
poor working qualities in general. Their somber colors are also a draw- 
back to any form of architectural display. In England diorites are 
stated by Hauenschild* to be largely used for road materials, while the 
celebrated kugel diorite or napoleonite of Corsica has been abundantly 
utilized through Italy for interior decorative work. 

Porphyritic diorites, or porphyrites, may be said to bear the same re- 
lation to true diorites as do the quartz porphyries to granites. That is, 
they consist of a compact felsitic base in which hornblende or feldspar 
is porphyritically developed. The celebrated red Egyptian porphyry 
or '^Eosso Antico'' is a porphyrite as shown by Delesse.t The source 
of this rock is stated by this authority to be the Dokhan Mountains, 

* Kateclilsmas der Baumaterialien, p. 81. 
t Bull. Soc. Geol. de France, 1849-50, p. 524. 
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about 25 miles from the Bed Sea and 85 miles from ancient Gaptos 
(now called Kypt). Bocks of this class, though in no way comparable 
from the standpoint of beauty, have been described by Hawes* as oc- 
curring in New Hampshire at Oampton Falls, North Lisbon, Dixville, 
and Dixville Notch ; a mica diorite is also described as occurring at 
Stewartstown. None of these are put to any practical use. A dark 
gray granitic appearing diorite of variable texture occurs near Bead- 
ing, Berks County, Pa., which may answer for rough construction. It 
is not a handsome stone, and is, moreover, hard to work. 

The Museum collections contain a cube of a compact light greenish 
gray diorite, carrying quite an amount of greenish mica and plentifully 
besprinkled with white porphyritic feldspars from near El Paso, Tex. 
Tbis cuts to a sharp edge and acq^aires a good surface and polish. It 
appears like a good stone for ordinary purposes of construction. 

A somewhat similar stone is found near Monarch, ChaflTee County, 
Colorado. 

A quartz diorite of a coarse granitic structure is found and quarried 
at Bocklin, Placer County, Cal. The stofie resembles granite in gen- 
eral appearance and works with equal facility. 

(2) THE ANDESITES. 

Under the name of andesites is included a group of volcanic rocks of 
Tertiary and post-Tertiary age, and consisting essentially of a triclinic 
feldspar and hornblende, augite, or black mica. 

In structure the andesites are rarely entirely crystalline, but usually 
present a fine densely microlitic or partly glassy groundmass. Accord- 
ing as they vary in composition four principal varieties are recognized: 
(1) Quartz andesite (Dacite) or andesite in which quartz is a prominent 
ingredient; (2) hornblende andesite; (3) augite andesite, and (4) mica 
andesite, each taking its name according as bornblende, augite, or mica 
is the principal accessory mineral. Hypersthene andesite, or andesite 
in which the mineral hypersthene is a leading constituent, is also com- 
mon in many of the Western States and Territories. 

The andesites are as yet but little used for structural purposes, and 
this largely for the same reasons as were given iii tbe chapter on Lipa- 
rites. Like the rhyolites they will no£ polish and are iii no way suited 
for decorative work. Although very abundant throughout many of the 
Western States and Territories they have been quarried in an itinerant 
way only at Beno and Virginia City, Nev. The rock from the latter 
source is said to quarry easily and cut well when first taken out, and 
to harden on exposure. The Beno andesite has been used in the con- 
struction of the prison and a few stores at that place. 

* Qeol. of New Hampshire, Vol. iii, Part iv, p. 160. 
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L.— SCHISTOSE, OR FOLIATED ROCKS. 

(1) THE GNEISSES. 

The gneisses, as already noted, have essentially the same composi- 
tion as do the granites, fiora which they differ mainly in their foliated 
or schistose structure. On account of this schistosity the rocks split 
in such a way as to give parallel flat surfaces, which render the stone 
servicable in the construction of rough walls and for street curbing. 
This structure, which is caused mainly by the arrangement of the mica 
and other minerals in parallel layers, is, ho^^^ever, a drawback to the 
uniform working of the stones, and hence they are more limited in their 
application than are the granites. These rocks are frequently called 
by quarrymen stratified or bdstard granites. The name gneiss^ it should 
be stated, is of German origin, and should be pronounced as though 
spelled nis, never as nees. For reasons already given the gneisses have 
been included under the chapter on granites in the present work. 

(2) THE SCHISTS. 

Mica schist is a rock that consists essentially of quartz and mica. It 
usually possesses a distinct schistose structure, due to the parallel ar- 
rangement of tbese minerals, as was noted in the gneiss, from whicb it 
may be said to differ only in its lack of feldspar. It is a rock which is 
supposed to have been formed b^^ the deposition and subsequent crystal- 
lizsition of sediments, and consequently the structure of these minerals 
and tbeir arrangement arc markedly stratified. These peculiarities of 
the schists are not sucb as to render them favorites for purposes of fine 
construction. They are, however, in most instances broken out from 
the ledges with comparative ease, and for rough construction, such as 
foundations and bridges, as well as for flagging, they are extensively 
employed. 

The mica of the schists may be either muscovite orbiotite,orboth ; in 
short, the schists may be characterized by one or more of the same acces- 
sories as are the granites and gneisses, and we may have just as many 
varieties. Through a diminution in tbe amount of mica tbese rocks pass 
into quartz schists, and by an increase in the amount of feldspar into 
gneisses. The relative amounts of quartz and mica in the schists varies 
almost indefinitely, the percentage of silica, which is largely depend- 
ent upon the amount of quartz, varying from 40 to 80 per cent. The 
finer grained, more compact varieties of mica schist make very fair build- 
ing material, but the coarser and more schistose varieties are not at all 
desirable, especially if the mica ba biotite and it occurs in great abun- 
dance. 

In accessory minerals the schists are particularly rich. Some of the 
more common of these are garnet, feldspar, epidote, cyanite, hornblende, 
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chlorite, talc, stanrolite, magnetite, pyrite, tourmaline, and rutile. 
Through an increase in the amount of hornblende, chlorite, or talc, the 
rock passes into hornblende, chlorite, or talc schist. 

Owing to their schistose structure and poor working qualities the 
schists are but little used for architectural purposes, as already noted. 
One of the most important of these rocks at present worked in this 
country is the biotite schist near Washington, D. C. This is quite ex- 
tensively quarried, though in a crude and itinerant manner, both in the 
District of Columbia and on the opposite side of the Potomac Eiver, in 
Virginia. The rock is as a rule fine grained and compact, and of a blue- 
gray color, whence its popular name of '* Potomac bluestone." It is at 
times scarcely at all schistose, and contains a very considerable propor- 
tion of feldspar, thus approaching gneiss in composition. Several im- 
portant structures have been made of this stone, including George- 
town College and one or two churches. It can be worked, however, 
with great difficulty, and it is only by taking advantage of the natural 
joint faces that it can be utilized with any degree of economy. Pyrite 
is very abundant in certain portions of the rock, and shows its utter 
unreliability by retaining its bright, brassy luster unchanged in some 
cases for many years, while in others it oxides almost immediately.* 

In Cape Elizabeth, Maine, near Portland, there occurs a fine-grained 
talcose schist which is peculiar for the readiness with which it breaks 
out into jointed blocks of about the right dimensions for building* 
By taking advantage of this jointing several churches and other build- 
ings in Portland have been erected and present a respectable appear- 
ance, though through the oxidation of the included pyrite the walls are 
stained almost beyond recognition. These joints are as sharp and clean 
as though cut with a knife, and are usually indistinguishable in the 
quarry, having been recemented by calcite. A few blows from a ham- 
mer on the end of a block will, however, almost always cause joints to 
open, and often in very unexpected places. 

In the town of Bolton, Worcester County, IMass., there occurs a mica 
schist that has been quarried for many years to furnish flagging ma- 
terials for Hartford and other New England cities. The rock is fine 
grained, distinctly schistose, and evenly laminated j it therefore splits 
out readily into thin plates eminently suited for the purposes to which 
it is applied. 

* It is possible that botli ordinary pyrite and the gray yarlety, marcasite, are present 
in these rocks, and that it is the latter mineral that so readily oxidizes, while the py- 
rite remains unchanged. * 
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M.— FRAGMENTAL ROCKS. 

(1) SANDSTONES, BRECCIAS, AND CONGLOMERATES. 

(a) Composition and Origin. 

Sandstoues are composed of rounded and angular grains of sand so 
cemented and compticted as to form a solid rock. The cementing ma- 
terial may be either silica, carbonate of lime, an iron oxide, or clayey 
matter. Upon the character of this cementing material, more perhaps 
than upon the character of the grains themselves, is dependent the 
color of the rock and its adaptability for aichitectural purposes. If 
silica alone is present the rock is light colored and frequently so in- 
tensely hard that it can be worked only with great difficulty. Such 
are among the most durable of all rocks, but their light colors and 
poor working qualities are something of a drawback to their extensive 
use. The cutting of such stones often subjects the workmen to serious 
inconvenience on account of tlje very fine and sharp dust or powder 
made by the tools, and which is so light . as to remain suspended for 
some time in the air. The hard Potsdam sandstones of New York 
State have been the subject of complaint on this score. If the cement 
is composed largely of iron oxides the stone is red or brownish in color 
and usually not too hard to work readily.* When the cementing ma- 
terial is carbonate of lime the stone is light colored or gray, soft, and 
easy to work. As a rula such stone do not weather so well as those 
with either the siliceous or ferruginous cement, owing to the ready 
solubility of the lime in the water of slightly acidulated rains; tlie 
siliceous grains become loosened and the rock disintegrartes. The 
clayey cement is more objectionable than any yet mentioned, since it 
readily absorbs water and renders the stone more liable to injury by 
frost. Many sandstones contain little if any cement, but owe their 
tenacity simply to the pressure to which they were subjected at the 
time of their consolidation. Such stones are generally of a grayish hue, 
easy to work, and if the amount of cohesion be sufficiently great, are 
very durable. The finer varieties of these stones, such as the Euclid 
" bluestone" and "Berea grits," are utilized in the manufacture of grind- 
stones and whet stones. Since they contain little cementing material 
they do not become polished when exposed to wear, but crumble slowly 
away, presenting always fresh, sharp surfaces to be acted upon. In cer- 
tain of our Potsdam sandstones the siliceous cement is found to have 
so arranged itself with relation to the grains of sand as to practically 
convert it into a crystalline rock or quartzite. This has already been 
referred to in the chapter on microscoi)ic structure. 

* Julien states that in the Tertiary sandstones of the Appalachian border the ferru- 
ginous cement is largely turgite j in the Triassic and Carboniferous sandstones it is 
largely limonite, and in the Potsdam sandstones of Lake Champlain and the southern 
shore of Lake Superior it is largely hematite. (Proc. A. A. A. S., Vol. xxviii, 1879, 
p. 408.) 



444 KEPORT ON NATIO^AL MUSEtTM, 1886. 

SaDdstones are not in all cases composed wholly of quartz grains, 
but frequently contain a variety of minerals. The brown Triassic sand- 
stones of Connecticut, New Jersey, and Pennsylvania are found, on 
microscopic and chemical examination, to contain one or more kinds of 
feldspar and also mica (see Fig. 6, Plate ii), having, in fact, nearly the 
same composition as a granite or gneiss, from which they were doubtless 
originally derived. According to Dr. P. Schweitzer,* a fine-grained 
sandstone from the so-called Palisade range in New Jersey contains from 
30 to 60 per cent, of the feldspar albite. That quarried at Newark, in 
the same State, contains, according to his analysis, albite, 50.46 per 
cent. ; quartz, 45.49 per cent. ; soluble silica, .30 per cent.; bases solu- 
b^ in hydrochloric acid, 2.19 per cent., and water, 1.14 per cent. Iron 
pyrites is a common ingredient of many sandstones. Unless quite 
abundant the chief danger to be apprehended from the use of such 
stone is the change of color it is liable to undergo on exposure through 
its oxidation. 

Sandstones are of a great variety of colors; light gray (almost white), 
gray, buff, drab or blue, light brown, brown, pink, and red are common 
varieties, and, as already stated, the color is largely due to the iron 
contained by them. According to Mr. G. Mawt the red and brownish- 
red colors are due to the presence of iron in the anhydrous sesquiox- 
ide state, the yellow color to iron in the hydrous sesquioxide state, and 
the blue and gray tints to the carbonate or the protoxide of iron. It is 
also stated that the blue color is sometimes caused by finely-dissemi- 
nated iron pyrites, and rarely by an iron phosphate.| (See page 306.) 

Sandstones vary in texture from almost impalpably fine-grained 
stones fo those in which the individual grains are several inches in 
diameter. These coarser varieties are called conglomerates, or, if the 
grains are angular instead of rounded, breccias. Neither of these varie- 
ties are at present quarried in this country to any- great extent, though 
in foreign countries calcareous breccias form some of the most beautiful 
marbles. 

All sandstones, when freshly quarried, are found to contain a vari- 
able amount of water, which renders them soft and more easily worked, 
but at the same time peculiarly liable to injury by freezing. So pro- 
nounced is this character that many quarries in the northern regions 
can be worked only in the summer months, as during the cold season 
the freshly quarried material would freeze, burst, and become entirely 
ruined. It is customary also for dealers to refuse to assume any risks of 
injury from freezing to which such stone may be liable after shipment. 
After the evaporation of this " quarry water,'^ as it is called, the stone 
is found to be considerably harder, and hence more difficult to work. 
This hardening process is explained by Newberry and others by the 

* American Chemist, July, 1871, p. 23. 

t Quar. Jour. Geol. Soc, of Loudon, xxiv, p. 355. 

t Notes on Building Construction, Part in, p. 35, 
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theory that the quarry water holds in solutiou certain of the cementing 
materials, as has been already noted (p. 339). 

(b) Varieties of Sandstones. 

Many varieties of sandstones are popularly recognized, the distinc- 
tions being founded upon their composition, structure, the character of 
the cementing material, or their working qualities. Arko8e\s a sand- 
stone composed of disintegrated granite. Ferruginous^ siliceous^ and 
calcareous sandstones are those in which these substances form the ce- 
menting material. Argillaceous sandstones contain clay, which can 
easily be recognized by its odor when breathed upon. Flagstone is a 
sandstone that splits readily into thin sheets suitable for flagging ; the 
same term is applied to other rocks, as the schists and slates, which 
serve a similar purpose. Freestones are so called because they work' 
fireely in any direction, their bedding or grain not being strongly enough 
marked to in any way interfere with this property. Grayioacke is a com- 
pact sandstone composed of rounded grains or fragments of quartz, 
feldspar, slate, and other minerals, cemented by an argillaceous, calca- 
reous, or feldspathic paste. This term is no longer in general use. 
Quartzites result from the induration of sandstones, a result brought 
about either by pressure or, more commonly, by the deposition of silica 
between the granules. 

Sandstones occur among rocks of all ages, from the Archaean down to 
the most recent ; none are, however, at present used to any great extent 
for building i^urposes in this country that are of later origin than Trias- 
sic, or possibly Cretaceous. In the list of natural building materials 
of the United States sandstone ranks third in importance ; the census 
returns for 1880 showing a product of 24,776,930 cubic feet, valued at 
$4,780,391. 

(o) Sandstones of the Various States and Territories. 

Alabama. — On the line of the Alabama Great Southern Railway, some 
60 or 100 miles from Chattanooga, Tenn., there occurs a yellow sand- 
stone that is sufficiently soft when first quarried to be cut with an ax, 
and which hardens sufficiently on exposure to be very durable in that 
climate. Samples of this stone received from De Kalb County are of 
decidedly inferior quality. 

Arizona. — There is at present little demand for building stone in this 
Territory, and consequently but little is known regarding its available 
material. From Yavapai County, on the line of the Atlantic and Pa- 
cific Railroad, we have received a block (No. 35571) of fine grained, com- 
pact, light-pink sandstone, that from its warm and pleasing color and 
easy working qualities would be eagerly sought by Eastern builders 
were it more accessible. So far as we are informed, it is not at i)re8ent 
quarried to any extent. 

Arkansas. — Brown massive " freestone " that will make a good build- 
ing stone is stated by Owen* to occur in Yan Buren County. 

**Geol. of Arkansas, 1858, p.* 75. 
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California. — Around the Bay of San Francisco there occur sandstones 
of a considerable variety of colors which are beginning to come into use 
to some extent. The prevailing colors here are brownish and gray. 
On Angel Island, in Marin County, there occurs a fine sandstone of a 
greenish-gray color, which has been used in the Bank of California 
building, and others of a lighter shade are found in various parts of 
Alameda County. A few miles south of San Jos<S, Santa Clara County, 
there are also inexhaustible supplies of light gray and buff stone, but 
which are at present worked only in a small way, Near Cordelia, So- 
lano County, there occurs a coarse, dark gray volcanic tuff, that can, 
perhaps, be utilized for rough construction should occasion demand. 

Colorado, — This State contains a variety of sandstones, of good qual- 
ity, but which, owing to lack of transportation facilities and the thinlj 
settled condition of the country, are as yet in little demand. Near Fort 
Collins, in Larimer County, a fine light-gray stone occurs which is ex- 
cellent for flagging and foundations, but contains too much pyrite for 
fine building purposes. At Coal Creek, in Fremont County, is also a 
fine grayish or buff stone closely resembling that of Berea, Ohio. As 
seen by the writer in the stone-yards of Denver, this is a most excellent 
material, being free from flaws, of good color, and cutting to a sharp 
edge. It is stated that it occurs in inexhaustible quantities and is 
obtainable in blocks of large size. At Gfencoe, above Golden, in Jeffer- 
son County, there occurs a deep salmon-red stone of a beautiful warm 
and lively hue. It is said to work with considerable diflSculty, but 
is much sought on account of its color. Its principal market is now 
Chicago, but it is a matter of regret that it can not be introduced into 
our eastern markets. Near Morrison, in the same county, there occur 
extensive beds of red and nearly white sandstone. The white is not 
considered desirable, but the red is much sought for trimming pur- 
poses. It is stated to absorb water riadily, and hence to be peculiarly 
liable to damage from frost. The light colored stone used in the con- 
struction of the court-house at Denver was obtained from Cretaceous 
beds near Canon City. Trinidad, Las Animas County, also furnishes 
a good sandstone, which is used in Denver, and another important stone 
of good quality is brought from Amargo, in Rio Arribo County, across 
the line in New Mexico. 

Connecticut. — As already noted (ante, p. 289) the first quarries of sand- 
stone to be systematically worked in this country were those located 
in the now well known Triassic beds at Portland and Middletown in this 
State. The area of. the Triassic deposit in New England as given by 
Dana* extends from New Haven on Long Island Sound to northern 

* Manual of Geology, p. 404. The entire area of the Triassic sandstones in the 
United States as given by this authority is divided into three narts : (I) the Connec- 
ticut area as giv'en above; (2) the Palisade area, cooiinencing alon^ the west side of 
the IludsfU) River in tlje southeast corner of New York, v.enr Pierniont, and stietch- 
ing Houth westward, lliiougii Ponnsylvanisi, as far mh Orange (;t)unly, Va., about '.^50 
miles long ; and (3) the North Carolina area, couiiucncing near the Virginia line and 
extending through North Carolina over the Deep Kiver region, 120 miles long. 
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Massachusetts, having a length of 110 miles and an average width of 
20 miles. The stone is at present quarried only at Portland, Middlesex 
County, East Haven, New Haven County, and Manchester, Hartford 
County; though small quarries have been worked from time to time to 
furnish stone for local consumption at East Windsor, Hayden's Station, 
Suffield, Newington, Farmington, and Forrestville in this same county. 
The Manchester stone is a beautiful fine-grained reddish variety, and 
that from East Haven is represented as excellent for rock faced work. 
The Portland quarries are, however, by far the most important of any 
of these, and it is estimated that from their combined areas not less than 
4,300,000 cubic feet of material have been taken. 

As now worked at this place the quarries descend with absolutely 
perpendicular walls on three sides for a depth in some cases of upwards 
of 150 feet, the fourth side being sloping to allow passage for teams 
or workmen. The stone is of medium fineness of texture, of a uniform 
reddish-brown color, and lies in nearly horizontal beds varying from 
a few inches to 20 feet in thickness. Natural blocks 100 by 50 by 20 
feet occur, and hence^ blocks of any desired size can be obtained. 
In quarrying, channeling machines are used to some extent, though 
in many cases large blocks are first loosened by means of deep drill 
holes and heavy charges of powder, and thej^e then split up by wedges. 
The blocks are roughly trimmed down with picks at the quarry and 
shipped thus to New York and other largo cities to be worked up as oc- 
casion demands. Scarcely any of tbe material is dressed at the quarries. 
The stone has been used in all our leading cities, particularly in New 
York, and has even been shipped to San Francisco via Cape Horn. 
But little quarrying is done in cold weather, as care must be taken 
against freezing while the stone is full of quarry water, a temperature 
of 220 F. being sufficient to* freeze and burst fine bloclcs of freshly- 
quarried material. About a week or ten days of good drying weather 
is considered sufficient to so season a stone as to place it beyond danger 
from frost. 

Great outery has from time to time been raised against the Portland 
stone on account of its disposition to scale or flake off when laid in ex- 
posed places. While it is undoubtedly true that it is unfit for carved 
work in exposed situations, still the author can but feel that the archi- 
tect and builder are largely responsible for the many ruined fronts 
caused by this scaling, to be seen in New York and elsewhere. It is 
the almost invariable custom in building to split the stone with the 
grain into slabs but a few inches thick and to veneer the walls of build- 
ings with these slabs placed on edge. Let thicker blocks be used and 
the stone laid on its bed, as nature laid it down in the quarry, and 
this defect will prove leas serious, if it be not entirely remedied. But no 
stone that is capable of absorbing so large a percentage of water as is 
much of the Connecticut and other of our Triassic stones, can be more 
than very moderately durable in the very trying climate of our Northern 
States. 
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Tbere is, however, a vast difference in material from the same quarry. 
I have seen tombstones perfectly sound and legible after an exposure 
of nearly two hundred years, while others begin to scale in less than 
ten. The remarks made in the chapter on selection of stone are es- 
pecially applicable here. 

Dakota, — The pink and red quartzite from Sioux Falls in this State is 
one of the most promising stones of the West. Chemically the stone 
is almost pure silica, with only enough iron oxide to impart color to it. 
It is so close grained as to be practically impervious to moisture, so 
strong as to endure a pressure of 25,000 pounds to the square inch, and 
will take a polish almost like glass, with which it may favorably com- 
pare in durability. In color the stone varies from light pink to -jasper 
red, and it is one of the few stones at present quarried in the United 
States which is equally well adapted for rough building and for orna- 
mental work, both interior and exterior. Professor Winchell, in report- 
ing upon this stone, states that it bears a heat up to that of redness 
without cracking or scaling. The writer is informed by Mr. J. H. 
Drake, of Saint Paul, that the stone will. shortly be introduced into the 
Eastern markets for tiling, decorative work, and general building pur 
poses. The chief drawback to the stone, as may readily be imagined, 
is its great hardness, which is fully equal to that of pure quartz, or 7 of 
the scale as given on page 294. It however possesses a remarkably per- 
fect rift and grain, and by especially designed apparatus the company 
expect to be able to put it upon the market at such prices as shall in- 
sure its adoption, and at the same time return a fair profit. 

The stone has been used in the construction of the *' Queen Bee'^ 
flouring mill at Sioux Falls, a structure 100 feet long, 80 feet wide, and 
106 feet high, the walls being 5 feet thick at the base and averaging 2 
feet 9 inches throughout. It has also be^ used in the construction of 
several private residences, and the Dakota penitentiary in this same 
city, and in the buildings of the deaf mute school at Keokuk, and those 
of the Grinnell College at Grinnell, Iowa. It has also been used in 
polished columns and pilasters in the German-American Bank and 
Union Depot buildings at Saint Paul, Minnesota. 

Idaho. — The Museum has received samples of a rather coarse, very 
light-colored, sandstone of fair quality from Bois^ City, in this Territory, 
but we have no information regarding their availability or the extent 
of the deposits. 

Illinois, — Carboniferous sandstones of light and dark-brown color and 
good quality are found near Carbondale, in this State. The stone is of 
medium texture, works readily, and closely resembles some of the 
Triassic brownstones of Connecticut. The beds are about 14 feet thick 
and are capable of furnishing blocks of large dimensions. A very fine- 
grained light bluish-gray laminated stone is quarried in a small way 
near Xenia, and other sandstones of fair quality occur at Suka, Marion 
County, Chester, Eandolph County, and various points in Perry and 
Greene Counties. 
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Indiana. — Very light, almost white, and bluish-grey sandstones, of 
fine, sharp, and even grain, occur in French Lick Township, Orange 
County, and in a few localities in Warren and Perry Counties. A part 
of the Orange County stone is used for whetstones, and is known com- 
mercially under the name of *' Hindostan oil-stone.'^ 

Georgia. — No sandstones are at present quarried in this State, but it 
is stated that ^Hhe Chattooga Mountains contain a considerable va- 
riety and of various shades of colors, among which are white, gray, 
buff, brown, and red. Some of these exist in massive compact beds, 
while others have a jointed structure that make them easily quarried. 
The thickness of the entire sandstone series is about 800 feet. Build- 
ing stone of this character may be had also on Lookout and Sand 
Mountains, in the Cohutta range."* We have as yet seen none of the 
above. 

Iowa. — This State produces but little of value as building material 

in the way of sandstones. Coarse, dark brown stones of Carboniferous 

and Cretaceous ages occur in Muscatine and Cass Counties and have 

been quarried to some extent, but their qualities are not such as to 

, cause them to be used for other than rough work in the near vicinity^ 

Kansas. — Good sandstones are stated by Professor Broadhead to 
occur in several of the counties in the southwestern part of this State, 
though, so far as we have observed, few if any of these are of such a 
quality as to acquire other than a local market. A flue, deep blue, gray 
laminated stone is found at Parsons, and a brownish one at Oswego, in 
Labette County, also a brownstone at Pawnee, Crawford County, and 
^others of various hues in Bourbon, Neosho, Montgomery, Wilson, 
Woodson, Greene, and Elk Counties. 

Kentucky. — The sandstones of this State, so far as shown by the col- 
lections, are all of a light color, fine-grained and rather soft. Light 
buff and pinkish colors are found in Simpson, Grayson, Todd, John- 
son and Breckenridge Counties, some of which are of a beautiful 
mellow tint. Light-gray stones of apparent good quality, and closely 
resembling the Berea of Ohio, occur at Blue Lick Mountain, Living- 
ston in Rockcastle County, and in Pineville, Bell County. We are 
unable to give further information regarding them. 

Maryland, — Sandstone of such a nature as to be in demand for other 
than local uses is quarried in but a single locality in this State. In 
Montgomery County, near the mouth of Seneca Creek, about 30 miles 
northwest from the city of Washington, there occurs a considerable de- 
posit of Triassic sandstone which for many years has been quarried 
more or less to furnish material for the Washington market. The stone 
is as a rule light reddish-brown in color, of fine and even texture, and 
well adapted for all manner of building and ornamental work. The 
writer has examined this stone, both in the quarry and in various 
buildings, and does not hesitate to pronounce it one of the best of our 

* Commonwealth of Georgia, p. 136. 
H. Mis. 170, pt. 2 29 
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Triassic stones. Clay-boles abound in some portions of the rock, but 
can be avoided by careful selection. The stone is not at all shaley and 
shows little, if any, disposition to scale when exposed to the weather. 
The Smithsonian Institution, erected in 1848-'54from this stone, shows 
few defects Irom weathering alone, and these only in those cases where 
they might have been avoided by judicious selection. On blocks of 
this stone in the aqueduct of the Chesapeake and Ohio Canal which 
have been constantly permeated by water every season for fifty years, 
the tool-marks are still fresh and no signs of scaling are visible other 
than are produced by too close contact at the joints. The quarries are 
conveniently situated near by the canal, where stone can be readily 
loaded upon boats for the Washington markets, from whence it can be 
shipped by rail or vessel to all our principal cities. 

Massachusetts. — ^The beds of Triassic sandstone, which furnish in Con- 
necticut the well-known Portland browns! one, are continued up the 
valley of the Connecticut River to the northern boundary of Massachu- 
setts and furnish in several places valuable deposits of building mate- 
rial. At East Long Meadow, in Ham])ton County, quarries are worked 
in this formation which produce a rather finer grained stone than that 
of Portland and of a bright brick-red color. Like all the Triassic stones 
it is soft and works readily, and on account of its warmth of color can 
be used with very pleasiug eflfects in a variety of combinations. 

The extensive formation of Primordial conglomerate in Dorchester, 
Roxbury, Brookline, and other towns south and west of Boston furnishes 
an inexhaustible supply of durable building material for rough work, 
but which, owing to its coarseness, is uusuited for ornamental work of 
any kind. The stone is quite variable in different localities, but may, as 
a whole, be said to consist of a greenish gray groundmass or paste in 
which are imbedded rounded pebbles of all sizes up to several inches 
in diameter of quartz, granite, melaphyre, felsite, and a variety of locks. 
This composition renders the smooth dressing of the stone a practical 
impossibility, and ft is used only in the rough state, advantage being 
taken of the numerous joint faces, which in building are placed outward, 
thus forming a comparatively smooth wall. The stone thus forms a 
very durable building material and has been used with good effect in 
several churches and other buildings in and about Boston. 

Michigan. — According to Professor Conover* the beds of Potsdam 
sandstone occurring with frequent outcrops in the northern part of the 
Upper Peninsula in this State are likely to furnish the largest quantity 
and the best quality of building material found within the State limits. 
The stone quarried from this formation at Marquette is of medium fine- 
ness of texture, of a light brownish-red color, often curiously spotted or 
mottled with gray. These gray spots are generally rounded and vary 
in size, according to Mr. Batchen, from that of a pea to 12 or 18 inches 
in diameter. These blotched portions arc usually rejected in building, 

* Jieport Tenth Census^ IbbO, p. 2:^7. 
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altboa^h when used they give striking and not unplea^sant effects. The 
spots are stated by the above-mentioned authority to be equally dura- 
ble with the rest or colored portion. A similar stone is quarried at 
L'Anse, in Houghton County. Mr. Bachen states these stones were in- 
troduced into the Chicago market about 1870. Their chief defects are 
flint pebbles, which fly out in process of dressing, and clay holes. Both 
defects can be avoided by proper selection of the stone. In color the 
Marquette and L'Anse stone are both richer than the Connecticut or 
New Jersey brownstones, and apparently would prove more durable, 
although as yet they have been too little used to establish this point to 
a certainty. Besides the localities mentioned, these stones occur at 
various places along the lake shore west of Keweenaw Point, and also 
near the eastern end of the coast of Lake Superior, along the valley of 
the Laughing Whitefish River and around it. At this latter locality 
the stone is very hard, compact, heavily bedded, splitting readily into 
slabs of any required thickness, and is especially suited for heavy ma- 
sonry. 

Minnesota. — According to Professor Winchell* the red sandstones of 
Fond du Lac are the most valuable of their kind that the State pos- 
sesses. They are of the same formation as the New Ulm quartzite de- 
scribed below, but were less hardened at the time of their upheaval. 
The stone is of medium texture and of a brown or reddish color, closely 
resembling the Connecticut brownstone, but much harder and firmer. 
A similar rock comes from Isle Boyal and Sault Ste. Marie at the east- 
ern end of Lake Superior. At this latter place it is often mottled with 
gray or greenish. The stone consists almost wholly of quartz cemented 
with silica and iron oxides. Its crushing strength is said to vary be- 
tween 4,000 and 5,000 pounds per square inch. 

At New Ulm and in other places in Cottonwood, Watonwan, Rock, 
and Pipestone Counties there occurs a very hard, compact, red quartzite, 
which has been used to some extent for building purposes, though its 
intense hardness is a great drawback, but it is practically indestructi- 
ble and hence valuable. In Pipestone County the rock occurs associ- 
ated with the beautiful and interesting red pipestone or catlinite, famous 
on account of its being used by tbe Indians for pipes and ornaments. 

At this point the rock is jasper red in color and very hard, but is be- 
ginning to be used for ashler work, producing very striking effects. I 
am informed by the quarry owners that the entire bed at Pipestone is 
some 75 feet in thickness and the stone is quarried entirely by means of 
bars and wedges, no explosives being necessary. A polished slab of the 
stone of great beauty was exhibited at the Chicago Exposition in 1886. 

In Courtland Township, Nicollett County, the same quartzite occurs 
of a beautiful deep red, almost purple, color. Samples received at 
the National Museum were found to work with great difficulty but 
were very beautiful. The same stone, but of lighter color, occurs at 

*Geol. of Miuuesota, Vol. I. 
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Sioux Falls, Dak. At Dresbach, in Winoua County, there occurs a 
fine grained rather soft-light gray stone which bears a close resem- 
blance to the Berea stone of Ohio. It is quarried to some extent and 
is regarded by Professor Winchell as promising of future usefulness. 
We have received also specimens of a fine light-pink sandstone from 
l^ine County, which is stated to occur in heavy beds and to be easy to 
quarry. It is regarded b^^ Professor Winohell as fully equal to the Cleve- 
land, Ohio, freestone. The sandstone occurring at Jordan, Scott County, ' 
is of a light color, and while suitable for general building purposes is 
not regarded as fitted for first-class structures. 

MissourL — So far as the author has had opportunity of ex;amining, the 
fine light buff subcarboniferous sandstone quarried within a few miles 
of the town of Saint Genevieve is the most important sandstone in the 
State. 

The quarry face shows a bed 25 feet in thickness of good uniform 
rock, and blocks 150 feet long, 20 feet wide, and 10 feet thick are said 
to be obtainable if desired. The stone weathers well in the climate of 
Saint Louis, but is stated to discolor by smoke. 

l^ear Miami Station, in Carroll County,' a fine gray sandstone is quar- 
ried, the better grades of which make good building material; but it 
must be selected with care, as it frequently contains concretiotiary 
masses which weather out on exposure. 

The Johnson County saudgrtone is stated to be of good quality in 
certain situations. It has been used in several important structures 
in the State, and stands the test of time without scaling, only becoming 
stained and darkened with age. It is quite light, weighing only 140 
pounds per cubic foot when seasoned, or 145-150 when freshly quarried. 

Mississippi. — Sandstones of gray and light buff color occur in Jeffer- 
son, Eankin, and Tishomingo Counties, in this State. Samples of these 
'were on exhibition at the exposition at ]^ew Orleans in the winter of 
1884-'85, and from thence were transferred to the national collection at 
Washington. As shown by these specimens the stones arefine-griained 
but rather soft and friable, and in no way remarkable for their beauty. 
Their durability would depend apparently altogether on climatic in- 
fluences. The writer has no information regarding the uses to which 
the stones have been put, if, indeed, they have as yet been used at all*. 

Montana, — A fine light gray Cretaceous sandstone somewhat resem- 
bling the well-known stone of Berea, Ohio, occurs in considerable abun- 
dance in Eocky Caiion, Gallatin County, and is coming into general use in 
Boseman. The writer is informed* that it can be obtained in blocks 
of large dimensions and that it works readily when first quarried, but 
hardens on exposure, though, like the Ohio stone, it stains with red- 
dish streaks from oxidation of pyrite. A compact red quartzite from 
near Salesville, west of the west Gallatin, is also coining into use to 
some extent. A fine, very light stone of uncertain age is also quarried 
" * By Dr. A, C, Peale, U. S. Gcol. Survey. ~~ ^ 
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near Dillon for use in Butte, Deer Lodge County. So recently Las the 
Territory become settled that there has as yet arisen but little demand 
for other miiterials than wood for building. The great scarcity of this- 
article in the most thickly settled portions of the Territory, together 
with the abundance of easy-working, but in so dry a climate durable, 
sandstone, will doubtless bring about a radical change within a very 
few years. 

New Jersey, — ^The largest and most extensively worked quarries of 
stone of any kind in this State are In the Triassic belt of red or brown 
sandstone which extends from the T^ew York line in a general south- 
westerly direction across the State to the Delaware River. The principal 
quarries are in various towns in Passaic, Essex, Hunterdon, and Mer- 
cer Counties. The stone, like that of Connecticut and other Triassic 
areas described, is a granitic sandstone, cemented by iron oxides, silica, 
and carbonate of lime; the colors varying from light brownish gray to 
reddish brown. As shown in the Museum collections, the stone is as a 
■ rule of finer texture than that of Connecticut, and less distinctly lami- 
nated, consequently scaling less readily when exposed to atmospheric 
agencies. According to Professor Cook,* this stone has been used from 
an early date in Bergen, Passaic, and Essex Counties for building pur- 
poses and for monuments and gravestones, where it has shown good 
proof of its durability. It has also been very extensively used in l!^ew 
York and neighboring cities. At the quarries, as is usually the case, 
the surface stone is found more or less broken up and blocks of small 
size only can be obtained, but the beds become more solid as they are 
followed downward. At some of the Belleville quarries blocks contain- 
ing 1,000 cubic feet have been broken ont. In-one of these quarries over 
2 acres have been excavated to an average depth of 60 feet. Some 
of the quarries, as at Passaic, produce stone of several varieties of color, 
as light brown, dark brown, and light gray; the fine-grained dark brown 
is usually considered the best and is the most sought. In several of 
the quarries trap-rock (diabase) also occurs. 

New Mexico. — From the vicinity of Las Vegas Hot Springs have been 
received samples of light gray, brown, and pink sandstone, of fine text- 
ure and apparently excellent quality. They are not as yet much used, 
owing simply to lack of demand for stone of any kind. A soft, very 
light gray volcanic tuff occurs at Santa F6, which may prove of value 
for building purposes in a dry climate, or one where the temperature 
does not often fall below the freezing point. 

Nevada, — A coarse, gray, friable stone is quarried at Carson, in this 
State, but it is unfit for any sort of fine work or foundation, owing to 
its softness and porosity. 

New JorA;.— The principal sandstones now quarried in this State may 
be divided into three groups, belonging to three distinct geological 
horizons, each group possessing characteristics peculiar to itself and 
*Anniia] report State Geologists, 1881, p. 43. 
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SO pronouuced as to be readly recognized thereby. The first of these 
belong to the Hamilton period of the Devonian formations, and are 
finegrained, compact, dark blue-gray stones, very strong and durable.* 

They give a pronounced clayey odor when breathed upon, and have 
been designated greywacke by Professor Julien, though popularly known 
as *'bluestones " for their ordinary color. The second group belongs to 
the Medina period of the Upper Silurian formations. TheSe stones are 
largely siliceous, of coarser, more distinctly granular texture than the 
last, and are of a gray or red color. The third and last group belongs 
to the Potsdam period of the Cambrian formations. Like the Medina 
stone, they are largely siliceous, and contain a much larger proportion 
of siliceous cementing material. These are usually light red or nearly 
white and intensely hard and refractory. 

Discussing each group more in detail, it may be said that the •* blue- 
stone" district is confined to comparatively narrow limits west of the 
Hudson River, and mainly to Albany, Green, and Ulster Counties. It 
begins in Schoharie County, passes to the southeast and enters Albany 
County near Berne, and from there passes around to the south and south- 
west across Green, Ulster, and Sullivan Counties, and across the west 
end of Orange County to the Dela-ware Eiver and into Pike County, 
Pennsylvania.! 

The typical bluestone belongs to the Hamilton period, and is a fine- 
grained, compact, tough, and eminently durable rock of a deep dark blue- 
gray color. Owing to the fact that it occurs usually in thin beds and 
splits out readily in slabs but a few inches thick, it has been used very 
extensively for flagging, curbs, sills, caps, steps, etc. Its somlier color is 
something of a drawbacK t» its use for general building purposes. As a 
rule the quarries are shallow afiPairs, and the work cairied on in the 
crudest possible methods. At Quarryville, Ulster County, the quarries 
have been worked for upwards of forty years, and vast quantities of the 
material removed. The quarries lie in lines along three parallel ledges, 
which have a general northeast and southwest direction, the beds of 
sandstone overlying each other from west to east, with strata of slate 
and hard sandstone between them. The quarries in the easternmost 
ledge extend about a mile in length, 175 feet in width, and have been 
worked to an average depth of about 12 feet. In the middle ledge the 
line of quarries extends over an area about 1^ miles in length, 150 to 
500 feet in width, and have been quarried to a depth of from 12 to 20 

* Microscopic examination has shown the Devonian sandstones of New York to 
consist chiefly of " angular to subangular grains of qaartz and feldspar^ with their 
interstices occupied by smaller grains of magn&tite, scales of chlorite, and particu- 
larly short fibers of hornblende interlacing the grains, of the other constituents. The 
result is an ^ argillaceous sandstone/ flagstone, or greywacke, peculiarly compact 
and impermeable, which has retained its fresh condition to an extent which could 
not otherwise have been expected from an aggregate so liable to ready decomposi- 
tion." A. A. Julien in Proc. A. A. A. S., Vol. xx viii, 1879, p. 372. 

\ Report of the Tenth Census, Vol. x, 1880, 7 130. 
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feet. Quite heavy beds occur in some of tbe quarries, and the joints 
allow blocks of very large size to be obtained. In the western ledge 
tbe quarries are in a line some 1,000 feet long by 150 wide, and ar^ 
worked to an average depth of about 12 feet. The total thickness of 
the layers in this region is from 4 to 20 feet, and the stripping from 6 to 
17 feet in depth. In working the quarries but little capital is required 
beyond the value of the necessary tools, they being commonly leased and 
royalty paid at the rate of one-half cent per square foot of stone quar- 
ried. The larger size of blocks have dimensions of about 15 by 8 feet, 
though some 20 by 15 feet have been taken out. At the time of taking 
the census in 1880 there were upwards of one hundred and fifty quar- 
ries within the bluestone district as given above. All, however, agree 
so closely with thftse of Quarry ville, that further description seems un- 
necessary. 

The quarry district in the Medina sandstone extends from Brockport, 
Monroe County, to Lockport, Niagara County. The stone is, as a rule, 
moderately tine-grained in texture, hard, and of a gray or red color, the 
red variety being most used for building purposes, while the gray is 
used in street-paving. The red variety has a bright and pleasing ap- 
pearance ; both red and gray are sometimes used together, with good 
effect. Most of the stone buildings in Lockport and Buffalo are of the 
Medina stone. The most important feature of the stone is, however, 
its adaptability for street-paving, in place of the usual granite or trap 
blocks. It is said that the sandstone blocks have the advantage of 
not wearing smooth, as do the granites and traps, while at the same 
time they are nearly, if not quite, as durable. 

The stratum of quarry rock is put at about 30 feet in thickness, the 
different layers of which vary in thickness from 18 to 30 inches. 

Three miles south of the town of Potsdam, in Saint Lawrence County, 
the Eaquette River cuts across the Potsdam formation, and quarries 
are worked along the banks of the stream. The outcrops at this point 
are some 2 miles in width from north to sonth. In the quarry the 
strata dip to the south at an angle of about 45^, the beds increasing in 
thickness somewhat from the top downward, until at a depth of 40 feet 
they are some 2 or 3 feet in thickness. In color the stone is light-reddish 
or reddish-brown, and though, when first quarried, soft enough to work 
readily, becomes most intensely hard on seasoning. It is very highly 
silicious and is, without doubt, one of the most durable of all our sand- 
stones. Owing to its hardness it has been as yet but little used for 
general building purposes. Columbia College, in New York City, is 
one of the most important buildings yet constructed from it. At Fort 
Ann, in the same county, the stone is much lighter in color and com- 
posed of almost pure silica, there being an almost entire absence of iron 
oxides in the cementing material. The stone i^, as a consequence, ex- 
tremelyhard, but tough and durable. 

North Carolina. — The narrow belt of Triassic sandstone already men- 
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ttoned as passing through this State furnishes fine, compact, light and 
dark reddish-brown stone of a quality not at all inferior to any of that in 
the more Northern and Eastern States. Through the energy of the late 
Professor Kerr the museum has received a very full assortment of these, 
and we can speak of their qualities from a personal examination. 

At Wadesborough, in Anson County, the stone lies in beds from 
2 to 10 feet in thickness, which are inclined at an angle of about 26^ 4, 

from the horizontal. It is of fine, even grain, quite massive, and of dark 
brown and reddish colors. Heretofore it has been used chiefly for 
railroad work and for steps and general trimming purposes in Charlotte 
and Wilmington, but is worthy of a wider application. Within the 
past year steps have been taken to introduce it into the markets of 
Washington and other of our eastern cities. The chemical composition 
and crushing strength are given in the tables. 

The Sanford stone is of a brown color and is said to lie in the quar- 
ries in nearly horizontal strata from 1 to 5 feet in thickness. The stone 
from near Egypt is quite similar in 9;ppearance. Near Durham it be- 
comes in part of a gray color, but otherwise is little diflFerent. This 
stone has been used in Ealeigh for upwards of thirty years and shows 
itself to be strong and durable. 

Ohio. — According ti Professor Orton* those rocks of the sub-Carbon- 
iferous period called by the Ohio Geological Survey the Waverly group, 
are the most important as to production of building stone in the geo- y 

logical scale of this State. The following section shows the arrange- 
ment of this formation: 



1. Maxville limestones, in patches. 
3. Logan gronp. 
3. Cnyahoga shale. 



4. Berea shale. 

5. Berea grit. 

6. Bedford shale. 



Of these, number 1 occurs but seldom. Number 2 consists of fine- 
grained sandstones overlying and alternating with massive conglomer- 
ate in the central and southern part of the State. In thickness. about 
100 feet. The Waverly conglomerate is a member of this group. Number 
d, about 300 ieet in thickness, is a blue argillaceous shale in many 
parts of the State, but in many places contains scattered courses of 
sandstone of great value. Number 4 is from 10 to 30 feet thick, and 
number 5 is the Berea grit, the great quarry rock of northern Ohio. 
This formation is from 10 to 75 feet in thickness, and extends in a 
belt from Williamsfield, in the southeastern corner of Ashtabula County, 
westward into Erie County, and thence nearly directly southward in 
Adams County to the Ohio River. The stratum of sandstone where it 
is best developed consists of heavy sheets, with often a course at th« 
top of thin, broken layers, called sJiell rocJcj and of no value for building 
stone. Number 6 is from 10 to 100 feet in thickness, and furnishes no 
building stone, excepting in Cuyahoga County, where it yields the well- 
known "Euclid bluestone.'' 

• Report of the Geological Survey of Ohio, ^ol, V, p. 578. 
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The Berea grit, as quarried for buikliug purposes, may be described 
as a finegrained homogeneous sandstone, of a very light buff, gray, or 
blue-gray color, and very evenly bedded, the individual sheets varying 
from a few inches to 10 or more feet in thickness. In many places this 
evenness of bedding is especially remarkable, as in some of 'the quar- 
ries of Trumbull County, where blocks of stone 10 feet square and 
only 1 J Inches thick have been extracted, and with surfaces so smooth 
and straight that a straight-edge laid upon them would touch at every 
point. Slabs but 1 or 2 inches in thickness are said to have such 
strength that they go into general use without question. In one case 
a strip 150 feet long, 5 feet wide, and but 3 inches thick was reported 
as raised intact from the quarry bed. The various layers, although 
closely compacted, are, however, perfectly distinct, adhering to one 
another "scarcely more than sawn planks in a pile." 

Like many of the sandstones of this horizon, the Berea grits contain 
but little cementing material, the various particles being held together 
mainly by cohesion induced by the pressure to which they were sub- 
jected at the time of their consolidation. They are, therefore, soft, 
working readily in any direction, and are particularly sought for carving. 

This property also renders the stone of especial value for the manu- 
facture of grindstones, since the presence of a cement will nearly al- 
ways cause a stone to glaze and its cutting power be thereby nearly if 
not 'quite destroyed. Unfortutiately the Berea stone nearly always 
contains more or less sulphide of iron (pyrite) and needs to be selected 
with care. The best varieties will usually become yellowish on long 
exposure, but this is not in all cases injurious. Indeed, this property 
of " mellowing with age'' is now claimed as one of the good qualities 
of the stone. When, however, the pyrite occurs in such quantities as 
to produce by its oxidation unsightly blotches its presence is, of course, 
objectionable. 

The principal quarries of the stone at present writing are situated in 
the towns of Amherst, Berea, East Cleveland, Ilyria, and Independence 
in Lorain and Cuyahoga Counties. 

At Amherst the quarries are located in a series of ledges which were 
once the shore cliffs of Lake Erie. The elevated position of the stones 
is a great advantage, since the light and uniform color seems due to 
the fact that this elevation produces a free drainage, and the stones 
have been traversed by atmospheric waters to such a degree that all 
processes of oxidation which are possible have been very nearly com- 
pleted. The stone here as elsewhere varies considerably in character 
and solidity within limited distances. The following section of one of 
the Amherst quarries is given by Professor Orton : 



Feet. 

Drift material 1 to 3 

Worthless shell-rock 6 to 10 

Soft rock for grindstones only.. 12 

Building stone 3 

Bridge stone 2 



Feet. 
Grindstone,. 2 

Building and grindstone 10 

Building stone 4 to 7 

Building stone or grindstone .... 12 
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Kearly all the quarries exhibit this diversity of material, althoagh 
the order of arrangement is not always the same. The colors are light 
buff and bluish gray, the buff stone occurping above the line of perfect 
drainage and extending down as far as the 2 feet of bridge stone, form- 
ing a tota>thiekness of 27 feet. In most of the Amherst quarries the 
relative amount of buff stone is greater. Difference in color and text- 
ure has given rise to various local names which may be mentioned 
here. The colors are denominated simply by "blue" and "buff.'' The 
regularly and evenly stratified stone is called " Split rock; " that in 
which the stratification is irregular and marked by fine transverse and 
wavy lines is called " Spider web, " and the homogeneous stone show- 
ing little or no stratification is called " Liver rock." 

As regards composition the stone contains usually about 95 per cent 
of silica with smsill amounts of lime, magnesia, iron, oxides, alumina, 
and alkalies. Analysis has shown them to contain from 5.83 to 7.75 per 
cent, of water when first taken from the quarry, and from 3.39 to 4.28 
per cent, when dry. The quarries can be operated only about eight 
months of the year owing to the injury caused by freezing when the 
stone is full of its quarry water. 

In the town of Berea nearly 40 acres of territory have been quarried 
over to an average depth of 40 feet. The stratum is 65 to 75 feet in 
thickness, the individual sheets varying from 2 inches to 10 feet. The 
stone is as a rule a little darker than the Amherst bluestoue. It is used 
mostly for building purposes, though grindstones and whetstones are 
also manufactured quite extensively. 

Great care must be taken here in selection of material, as the sulphide 
of iron is often present in such amount as to shortly disfigui'e the sur- 
faces and even discolor the stone in the courses below. 

The well known *^ Euclid bluestone'^ is obtained from the Bedford 
shale formation in Newburgh and Euclid, in Cuyahoga County. The 
stone differs from the Berea in being of finer and more compact texture, 
and of a deep blue gray color. Like the Berea stone, however, it un- 
fortunately contains considerable quantities of pyrite, and, as a general 
thing, is not a safe stone for other than bridge work and foundations or 
flagging, for which last purpose it is eminently suited. Even when free 
from pyrite it does not weather in uniform colors, and needs always to 
be selected with great caution. 

In the vicinity of Marietta and Constitution, in Washington County, 
a fine grained buff and blue gray sandstone, belonging to the Upper 
Coal measures series, is quite, extensively quarried for grindstones and 
building purposes. Different portions of the stratum furnish stone 
of all varieties of texture for wet grinding, and the grindstones are 
shipped to all manufacturing points in the United States. The princi- 
pal market for the building-stone is in Marietta and various towns along 
the Ohio Eiver. 

At Piketown there is quarried a very pretty, fine grained brown- 
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stone, soft and easy to work, and apparently fairly durable. It has 
been ased in some of the finest stone fronts in Columbus, in this 
State. • 

According to Professor Orton,* however, the stone is brown only on 
the outcrop, and a few feet from the surface assumes a dark blue-gray 
color, and loses its yalue as an ornamental stone, since it contains a 
large amount of soluble iron protoxide, which produces bad discolora- 
tion on exposure. An analysis of this stone is given in the tables. 

Oregon. — Two miles south of Oakland, Douglas County, in this State, 
there occurs an extensive deposit of a fine, dark blue-gray sandstone, 
which changes to a drab color on exposure. It occurs in layers of 17 
to 36 inches in thickness, parted by sbaly seams, and is readily quarried 
by means of wedges. Quarries were opened in 1879, but have not been 
extensively worked as yet. A fine-grained sandstone, said to be suita- 
ble for either building or ornamental work, ako occurs about 14 miles 
from Portland, in Clackamas County. It has been quarried since 18GG, 
and used in some prominent structures in Portland. 

Pennsylvania. — The belt of Triassic sandstones passing through south- 
western Pennsylvania is described as beginning at the west bank of the 
Hudson River and extending in a broad belt from the Bay of New York 
to the base of the first ledges of the Highlands, being bounded on the 
northwest by this chain and its continuation. To the southwcstward 
it traverses New Jersey, Pennsylvania, Maryland, and, in a somewhat 
interrupted manner, Virginia and part of North Carolina, its total 
length being not less than 600 miles, and of a width varying from 10 to 
50 miles. The principal quarry in this formation in Pennsylvania is 
situated on the south side of a hill in Hummelstown, Dauphin County, 
the stone dipping to the north at an angle of about 40^ and the ledge 
being about 85 feet in thickness. The rock is evenly bedded, the courses 
varying from 3 to 10 feet in thickness, the joints regular and from 4 to 
40 feet apart, so that blocks of any practicable size can, it is said, be 
obtained. The texture is about medium fineness, and the color a deep 
bluish brown, slightly purple. The topmost layers are, however, of a 
reddish brown color, closely resembling the Portland stone. The stone 
compares very favorably with any of the Triassic stones, its chief de- 
fect, so far as the author has observed, being occasional clay holes, 
which sometimes have an unpleasant way of making their presence 
known in unexpected and undesirable places. The Hummelstown stone 
is now in very general use in all our principal Eastern cities. 

Stone from the same formation and differing, if at all, only in slight 
color and texture peculiarities is quarried more or less in other towns 
along the belt, particularly Qoldsborough, Eeading, Bridgeport, and 
several towns in Bucks County. 

The Carboniferous sandstones of Pennsylvania are little quarried 
excepting for local use, although occasionally of good quality. Near 

*0p. cit., p. 599. 
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Pittsburgh and Allegheny, and other towns in Allegheny County, there 
are many quarries which produce gray stone of medium texture of ap- 
parently good quality. 'Itey are said, however, to weather unevenly, 
owing to the presence of calcareous matter, and to be very sensitive to 
frost when first quarried. In several places in Westmoreland County 
the stones of this age are of a gray, reddish, or brownish color, fine 
grained and of good quality. They are used to some extent for build- 
ing and also for flagging and paving. 

The sub-Carboniferous formation, so valuable in Ohio for the building 
stone they supply, are in this State of little value, or at least up to date 
have been but little quarried for purposes of construction. At Venango^ 
in Franklin County, a fine-grained, evenly-bedded buff stone, some- 
what resembling the buff varieties of the Berea grit, is quarried for 
sidewalks and buildings in the near vicinity. Other quarries are located 
at Titusville, and also at Uniontown, Altoona, and Scranton. 

Aside from the Triassic stones, the most important sandstones at 
present quarried in the State are from the Devonian formations. In 
several towns in Pike, Carbon, Luzerne, Wyoming, Susquehanna, and 
other counties, stones belonging to this formation, of a fine, compact 
texture and dark blue-gray color, are quite extensively quarried. So 
far as can be judged from the material examined, this is one of the most 
valuable stones in the State for building as well as for flagging pur- 
poses. The Wyoming County stone is known to the trade as "Wy- 
oming Valley stone," and is in considerable demand. It agrees very 
closely in general appearance with much of the l!^ew York bluestone 
already described. 

Tennessee. — Fine- grained light pink and coarse buff sandstones occur 
at Sewanee, in this State, and coarse gray at Parksville. The museum 
is in possession of no information regarding the extent to which these 
are used or their weathering properties. 

Texas. — So far as is yet known this State produces but little of value 
in the. way of sandstones. In Burnet County there are coarse dark- 
brown and red Lower Silurian (?) sandstones that may do for purposes of 
rough construction in the near vicinity. A fine, light buff Carbonifer- 
ous stone, closely resembling the light-colored Ohio sandstone, occurs 
also at Mormon Mills, on Hamilton Creek, in this same county. A very 
light gray distinctly laminated stone occurs at Eiverside, in Walker 
County, but to judge from the sample in the Museum collection it is of 
very poor quality. A fine-grained light buff stone, studded with fine 
black points, is found at Eanger, in Eastland County, and several varie- 
ties of apparent good quality, ranging in color from light buff to deep 
ferruginous red, in Parker County. So far as the curator can learn none 
of these are quarried to any great extent. 

titah. — No sandstones of any kind are now regularly quarried in this 
Territory, though there is no lack of material. At Eed Butte, near Salt 
Lake City, there occur inexhaustible supplies of Triassic sandstone of 
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various shades of red or pink color. These have been ased to some 
extent in Salt Lake City. 

Virginia. — The belt of Triassic sandstone upon which the quarries of 
Seneca Cxeek, in Maryland, are situated extends across the Potomac 
Eiver in a southwesterly direction as far as the Rapidan River, in 
Virginia. So far as the curator is aware, but a single attempt has been 
' made to quarry this material. On the line of the Manassas and Vir- 
ginia Midland Railroad, at a point not far from Manassas, quarries w^ere 
opened about 1868^ and up to the time of the taking of the tenth cen- 
sus some 400,000 cubic feet of material had been moved. As repre- 
sented in the collection of the National Museum the stone is fine-grained, 
light reddish brown in color, closely resembling the lighter varieties 
from Seneca Creek, from which, however, it differs in being softer and 
a trifle more absorbent. The quarries are represented as being situated 
near the top of a low eminence, the strata being nearly horizontal, with 
but a slight dip toward the south. The surface only of the ledge has 
been quarried and this to a depth of about 20 feet. The beds vary from 
1 to 6 feet in thickness and are separated by a greenish shale. 

ISo other sandstones of any importance are at; present quarried within 
the State limits, although formerly the beds of light gray or buff Juro- 
Oretaceous stone in the vicinity of Aquia Creek were worked to a con- 
siderable extent to furnish material for the public buildings in Wash- 
ington City. It required but a few years, however, to demonstrate the 
entire unfitness of this material for any sort of exposed work, and the 
quarrying has therefore been discontinued. 

Washington Territory, — On Chuckanut Bay, adjoining Bellingham 
Bay, in this Territory, is a very large deposit of a blue-gray Carbonifer- 
ous sandstone that has been quarried to furnish material for the United 
States custom-house at Portland, Oregon, and for use in other towns on 
Puget Sound. The quarry is situated on a bluff which is represented 
as from 50 to 150 feet in height and about a mile in length. The supply 
of workable material is inexhaustible and it is said blocks 30 feet in 
length can be obtained without a*flaw. The quarries are so situated 
that vessels of large size can be brought directly to the pier for load- 
ing. 

Wisconsin. — The sandstones of this State, so far as we have had op- 
portunity of observing, are mostly of a very light color and uninterest- 
ing appearance, such as are not likely to ever be in demand for other 
than local uses. Near Darlington, La Fayette County, there is stated 
by Professor Conover to occur a large outcrop of Silurian sandstone, of 
a brown and brickred color passing into grayish-pink. This is regarded 
by the above-named authority as the best-appearing stone in that part 
of the State, though little quarried, owing to the large amount of worth- 
less stone associated with it and the cost of transportation. The Pots- 
dam formations in the region of Lake Superior are regarded as capable 
of furnishing desirable sandstones, yellowish to deep brown in color. 
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The chief defect in these is the presence of nnmerous aud large clay 
holes, uecessitating great care in selecting the material. Many expos- 
ures, as at Douglas and Bayfield Counties and on the Apostle Island 
are so situated that the quarried material could be shipped directly 
upon vessels mth but little carting. 

West Virginia. — According to Professor Orton this State abounds in 
building stone, of which, however, but a small percentage is strictly 
first-class material. With the exception of one or two points on 
the Baltimore and Ohio BailroAd, none is quarried for the general 
market. Near Bowlesburgh, on the banks of the Cheat Biver, there 
occurs a deposit of fine deep blue-gray Devonian sandstone that has 
been quarried to the depth of 40 feet, over an area of perhaps one- 
fourth of an acre. The quarry lies at the very foot of the mountains, 
and the amount of stripping is accordingly very great and continually 
increasing. The stone resembles very closely the Devonian bluestone 
of New York, especially that quarried in Chenango County and the 
lighter varieties of Ulster County. It is said to be highly esteemed 
and very durable. 

According to the same authority the Kanawha Elver and its tribu- 
taries throughout the whole region about Charleston are walled with 
rock, and quarries are possible everywhere, but not all of the stone is 
equally good. The engineers employed in the erection of the Govern- 
ment building at Charleston, after thoroughly testing all the prevailing 
varieties, finally decided upon that from a comparatively thin bed, 6 to 
10 feet in thickness, that forms the cap to the Mahoning sandstone 
formation near Charleston. This rock is light gray, siliceous, some- 
what conglomeritic, but strong and eminently durable. Frost seemed 
to have no effect upon it, and no efflorescence is perceptible upon ex- 
posed blocks. Continual vigilance must, however, be exercised in select- 
ing stone, as much of it contains shaly pockets and pyritiferous seams. 
The bluestone from this same region, which has been largely used in the 
Government works of improving the Kanawha River, is a strong stone, 
experiments having shown it to have a crushing strength of about 
14,000 pounds per square inch of surface, but much of it is pyritiferous, 
aud great care must be used in selection. This stone has been used in 
one or two important buildings, and with very bad results, it beginning 
to discolor and exfoliate within two or three years. 

At Grafton, in Taylor County, a light-gray sandstone belonging to 
this same formation (Carboniferous) has been extensively quarried for 
railroad work. The quality of the stone is said to be good, and it is 
strong enough for the heav^st work. The thickness of the stratum 
here is from 150 to 200 feet, and the amount of stone available is beyond 
computation, there being literally mountains of it. There are several 
other localities in this region where sandstone is quarried for local pur- 
poses, but which can not be noticed here. 



A 
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(2) VOLCANIC FRAGMENTAL ROCKS. TUFFS. 
(a) Definition, Origin, and Composition. 

(Jnder the general name of taff it is castomary to include those fine- 
grained fragmental rocks formed by the consolidation of volcanic de- 
tritus, such as ashes, sand, and lapilli, or by the breaking down and 
reconsolidation of volcanic rocks of various kinds. This consolidation,, 
according to Geikie,* may have taken place either under water or on 
dry land ; in either case they are as a rule distinctly stratified. Those 
of the tuffe which are formed from Tertiary or post-Tertiary erupted 
materials are naturally but slightly consolidated, sofb and easy to work. 
It follows, almost as a matter of course, that they will absorb a propor- 
tionally large amount of water, and hence be less durable in the exceed- 
ing trying climate of the Eastern and Northern States. 

The older tuffs are often so firmly compacted that recourse to the 
microscope must be had to determine their fragmental nature. 

(b) Varistibs of Tuffs. 
According to the nature Of the lava, from the disintegration of which 
the tuffs are formed, they are designated by special names. Bh^olite 
tuff is composed of disintegrated rhyolite; trachyte tuff of disinte- 
grated trachyte, etc. 

(o) Localities and Uses. 

These rocks are very abundant throughout our Western States and 
Territories, but are scarcely at all used for building purposes, owing, in 
part to the newly settled condition of the country in which they occur 
and in part to their state of incomplete consolidation. They are, how- 
ever, soft, and easy though rather unsafe working stones, owing to lack 
of definite ritl and grain, often plucky fracture, and the presence of 
numerous dry seams and clay holes. They are, moreover, light, frequent- 
ly weighing only from 76 to 100 pounds per cubic foot, though moderately 
strong. When not exposed to too wide variations of climate they must 
prove very durable. Although no systematic experiments have as yet 
been made, appearances indicate that they would prove extremely re- 
fractory in case of fire.t 

They present a great variety of colors ; white, gray, pink, red, lav- 
ender, salmon, green, and even black, are common. 

With these qualities there seems no reason for their not proving a 
valuable material in dry climates for all kinds of structural purposes 
where only the rougher kinds of finish are employed, their textures be- 
ing almost invariably such that they will not polish. 

The light gray and pink rhyolite tuff occurring in Douglass Oounty, 
Colo., has been used in the construction df the Union Depot, Windsor 
Hotel, and other buildings in Denver. 

* Toxt-Book of Geology, p. 164. 

f Newberry states that the taffs found near Challis, Idaho, are of ''considerable 
importance as they aro extensively used in place of fire-brick for lining lead-smelting 
furnace«i," being very refractory and easily dressed into shape with an old ax, — 
Trans. N. Y., Acad. Sci., Dec, 1881. 
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The stoDe has already been alluded to under the head of sandstones. 
It may rank sis a fairly durable material, but contains clay holes and 
other imperfections that unfit it for fine work of any kind. The Mu- 
seum has received other samples of tuffs of various kinds from Cali- 
fornia, New Mexico, Idaho, and Utah, but they are not at all used at 
present, and their fitness or unfitness for any sort of building purposes 
is a problem for the future to decide. From near Phoenix, Ariz., has 
been received a tuff consisting only of the firmly compacted shreds of 
volcanic glass or pumice and that is stated to have been used locally to 
some extent.* 

Although so little used in this country,, tuffs are very generally em- 
ployed for building purposes in many foreign localities. They are 
found abundantly in the volcanic districts of central France, and in the 
Haute-Loire, where they have been used in the construction of churches 
and dwelling-houses. The so-called " peperino ^ of the campagna of 
Eome and Naples, is a tuff formed by the consolidation of volcanic 
ashes, and has been used in some of the buildings of these cities. It 
was also used in the construction of the houses of Hercnlaneum and 
Pompeii, t 

Rhyolite tuffs are, as I am informed by Signoi; Aguileria, very largely 
used for general building in certain parts of Mexico, the climate being 
such as to render almost any material very durable. There is now a 
large collection of these stones in the National Museum. 

(3) ARGILLACEOUS FRAGMENTAL ROCKS. THE SLATES. 
' (a) Composition and Structure. 
Ordinary clayslate consists of consolidated clay. It is therefore 
classed as a fragmental rock, although microscopic examination has 
shown that it frequently contains crystalline matter, and that the rocks 
pass by insensible gradations into what are called argillitic mica schists. 
Microscopic examination of slates from Littleton, N. H., by Hawes,.|: 
showed them to consist of a mixture of quartz and feldspar in frag- 
ments as fine as dust. Tliere is also present a '^ considerable quantity of 
some amorphous coaly matters," and many little needles of a brightly 
polarizing substance which is probably mica. The clayslate of Han- 
over, N. H., was found by the same authority to contain many minute 
crystals of garnet and staurolite. An examination of some clayslates 
from the Huronian region of Lake Superior, by Wichmann,§ showed 
them to consist of a *^ colorless isotropic groundmass in which the other 
constituents are apparently imbedded, whilst throughout are found 
dust like particles of a deep gray color, which represent the chief con- 
stituent, and consist probably of clay substances, the greater part of 
them probably of kaolin.'' Besides these constituents there were also a 
few quartz and feldspar particles, scales of hydrated oxide of iron, flakes 

* See Am. Jour. Sci., Sept., 1886, p. 1991. 
tHuIl: Building and Ornamental Stones, p. 283. 
tGeol. of New ILimpshirP. Vol. ttt, p. 237. 
JQuar. Jour. Gcol, SSoc,, Loijdoii, xxxv,4879, p. 158, 
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of coaly minate tourmalines, and mica fragments. The Maine slates as 
observed by the author contain quite large flakes of greenish mica, and 
many quartz and carbonaceous particles. As a rule the dark color of 
slate seems to be due to these carbonaceous particles, since they are 
very abundant in the dark varieties, as those of West Bangor, Pa., and 
almost entirely lacking in the light-greenish varieties, as those of Gas- 
tleton and Fairhaven, Vt. The red slates of Granville, N. Y., are made 
up of a groundmass of impalpable red dust in which are imbedded in- 
numerable quartz and feldspar particles all arranged with their longer 
axes parallel with the cleavage direction of the slate. 

Although slate is undoubtedly a sedimentary rock, its remarkable 
cleavage property is in no way connected with its bedding,* as might 
at first be supposed, but as shown by Sorby,* Daubrfee,t and others, 
is caused by pressure acting in a direction at right angles with this 
cleavage plane, and which may or may not correspond with that of its 

bedding. 

(6) Uses of Slatbs. 

Besides for roofing purposes, slates are used for billiard-tables, man- 
tels, floor-tiles, steps, flagging, and in the manufacture of school-slates. 
For the last-named purpose a soft, even-grained stone is required, and 
almost the entire supply is at present brought from Pennsylvania and 
Vermont. 

Of late years the business of marbleizing slates for mantels and fire- 
places has become an important industry. All kinds of stones can be 
imitated by this process, but that most commonly seen is the green verd- 
antique marble and the variegated marbles of Tennessee. Like many 
counterfeits, however, the work is too perfect in execution, and need de- 
ceive none but the most inexperienced. * 

The following table gives the various sizes of slate made for roofing, 
and the number that are necessary for a "square,'^ ». e., a space 10 feet 
square, or containing an area of 100 square feet :( 



Size. 


No. of 

slates 

toft 

square. 


Size. 


No. of 

slates 

to a 

square. 


Size. 


No. of 
slates 
to a 

square. 


Inehet. 
24 by U 


08 
105 
114 
124 
138 
116 
126 
138 
151 
141 
154 
169 
188 
174 
102 


Inches. 
18 by 9 


213 ! 

230 ; 

222 i 
246 
247 I 

316 ; 

300 1 
327 1 
374 i 

436 ; 

400 
457 1 
570 ! 
640 I 
514 


Inched. 
10 by 7 


f88 


24 13 


38 8 


10 6 


686 


24 12 


16 10 


10 5 


823 


24 11. 


16 


10 4 


1,039 
600 


24 10 


16 8 


9 8 


22" 13 


16 7 . . 


9 7 


686 


22 12 


14 


9 6 


800 


22 11 


14 8 


9 5 


960 


22 10 ... 


14 7 


9 4 


1,200 
060 


20 12 


14 6 


8 6 


20 • 11 


12 8 


8 5 


l.l5i 
1 440 


20 10 


12 7 


8 4 


20 9 


12 6 


7 5 ; 

7 4 


1,440 
1,800 
2,400 


18 11 


12 5 


IS 10 


10 8 


7 3 









* Edinburg Philosopb. Jour., iv, 1853, p. 137. 
tGeologie Experimentale, p. 391. 

t From Rep. D 3, Vol. i, p. 142, Second Geol. Siir., Pennsylvania. 
H. Mis. 170, pt. 2 30 
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(c) Slates of ihe Various States and Territories. 

Georgia.— Slates sufficiently cleavable to be applicable for roofing pur- 
poses are stated * to exist in great quantities along or near the line of 
contact between the Silurian and Metamorphic Groups, near the Oo- 
hutta, Silicoa, Pine Log, and Dug Down Mountains in this State. The 
most noted locality for roofing slates is on the eastern side of Polk 
County. The outcrops are in steep hills and are apparently of great 
thickness. They have been worked quite extensively at Eock Mart, 
though in a crude and itinerant manner, since as early as 1859, the ma- 
terial being shipped chiefly to Atlanta and neighboring towns. Other 
dark-colored slates are found in Bartow, Gordon, Murray, and Fannin 
Counties, while buff and light green varieties are found in large quan. 
tities in the northwestern portion of Bartow County. None of the above 
are to be found in the general market, nor liave we received 8ami)les of 
the same. 

Ifaiwe.— According to Dr. Jackson t inexhaustible quantities of hlate 
occur along the banks of the Piscataquis Biver from Williamsburgh to 
Foxcroft. Professor Hitchcock f also reports excellent sites for quarries 
of this material as occurring on the Kennebec Eiver from Patten to 
Pleasanr Kidge. At various times quarries have been opened at differ- 
ent points in these localities, but the principal ones at this time are in 
the towns of Monson, Blancbard, and Brownville, Piscataquis County. 
The slates here produced are all of a blue-black color and are reported 
by Mr. J.* E, Wolff as of most excellent quality, being hard, with a fine 
cleavage surface, not subject to discoloration, and giving forth a clear 
ringing sound when struck. Although seemingly susceptible of being 
rused for ail purposes to which slates are usually applied, they are at 
present utilized almost altogether for roofing. 

Maryland. — The principal quarries of slate in this State are in Har- 
ford County, adjoining Pennsylvania. The ridge upon which the quar- 
ries are situated extends across the State line into York County, where 
several other quarries are worked within a radius of about 1 mile. As 
the Harford and York County stones are practically identical we will 
reserve a complete description of their qualities until we come to speak of 
the latter. Other quarries were formerly worked in the town of Ijams- 
ville, in Frederick County. The stone here is of a blue black color and 
is represented to be of good quality, but for some reason unknown to 
the writer the quarries are no longer worked. 

Massachusetts, — Although, as already noted, slate was one of the stones 
to be earliest quarried in eastern Massachusetts, the material was of 
such a nature as to be of little value except for rpugh construction, and 
hence the industry has always remained of slight importance. Tlio 
only quarries now worked from which slate suitable for roofing or other 



** Coiuraou wealth of Georgia, p. 137. 

+ Second Report on Geology of Maiuo, 183S, p. 116. 

t Second Ann. Rep. Geol. and Nat. Hist. ot'Muiue, 1862, p. 429. 
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fine work can be obtained are at Lancaster, in Worcester County. This 
quarry is stated by Marvia* to have been opened by a Mr. Flagg ovet 
a century ago, and the slates were in use as early as 1750 or 1753 (ante, 
]). 291). Owing to lack of favorable transportation facilities the work 
was discontinued more than fifty years since, and it was not till 1877 
that it was recommenced. The slate though porous is said to hold its 
color well and to be durable. Another outcrop of slate of good quality 
is said to occur about 1 mile north of Clinton, in this same county. It 
is not, however, as yet quarried. 

The clay slates occurring in the vicinity of Boston and Cambridge 
have long been used for road materials, but for purposes of construction 
only to a slight extent. They are not sufficiently fissile for roofing pur- 
poses. The stone is regarded by Professor "Shaler as of great value for 
rough building, as it is durable, easily quarried, and very effective when 
placed in a wall. The Shepherd Memorial Church in Cambridge is the 
only building of importance yet constructed of this material. 

Minnesota. — At Thompson, Carlton County, where the Saint Paul and 
Duluth Kailroad crosses the Saint Louis Eiver, there occurs, according 
to Prof. N. tl. Winchellt an inexhaustible supply of hard, black, and 
apparently eminently durable slate suitable for roofing, school-slates, 
tables, mantels, and all other purposes to which slate is usually applied. 
Quarries were opened here by the railroad company in 1880, but for 
some unknown reason were discontinued before any of the stone had 
been put upon the market. The deposit is regarded as of especial value 
by Professor Winchell, inasmuch as it is the most western known in the 
United States, and its close proximity to the railroad renders the trans- 
portation of the quarried material a matter of comparative ease. 

Michigan. — An extensive deposit of Huronian slates occurs in the 
northwestern portion of the northern peninsula of this State, princi- 
pally in the towns of Houghton, Marquette, and Meuomonee. But a 
small portion of the entire formation will furnish material sufficiently 
fissile, homogeneous, and durable for roofing purposes; nevertheless 
the supply of good material is so abundant as to be practically inex- 
haustible. At L'Anse the beds extend down to the lake shore, but 
are badly shattered, not homogeneous, nor of sufficient durability in 
this immediate vicinity to be of value. Good roofing slate is, however, 
found about 15 miles from L'Anse, on the northwestern side of the 
Huron mountain range, and about 3 miles from Huron Bay, where ex- 
tensive quarries have been opened. The stone here is susceptible of 
being split into large, even slabs ot any desired thickness, with a fine 
silky, homogeneous grain, and combines durability and toughness with 
smoothness. Its color is'an agreeable black and very uniform. Sev- 
eral companies have located thei^^ quarries along the creek which runs 
parallel with the strike of the slate, and a tramway about 3^ miles in 

* History of Lancaster. 

t Preliminary Rep. on tlio Buildiug Stones, etc., of Minnesota, 1880, p. 17. 
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length has been bailt down to the bay, where a dock has been erected 
for the unloading of vessels and for the convenient shipment of the 
material.* 

New Jersey. — ^The belt of Silurian slates and shales extending in a 
northeasterly and southwesterly direction entirely across the northern 
part of this State includes several quarriable areas, but which have up 
to the present time been utilized only to a limited extent. Quarries 
have been worked at La Fayette and Newton, in Sussex County, and also 
at the Delaware Water Gap in Warren County. The product of these 
is represented by Professor Cook t as of good quality and suitable not 
only for roofing material, but also for school slates, tiles, mantels, etc. 

New Hampshire. — Professor Hitchcock states J that the only forma- 
tion in this State likely to furnish good roofing slates is the Cambrian 
range along the Connecticut liiver. There have been quarries upon this 
belt in the towns of Littleton, Hanover, and Lebanon, but they have not 
now been worked for several years. The stone is stated to be not quite 
equal to that of Maine and Vermont, but certain portions of it might bo 
utilized locally to good advantage, as for tables, platforms, curbs, and 
flag-stones. In Littleton the band of rocks suitable for working is nearly 
an eighth of a mile wide and has been opened at two localities. The 
strata are vertical and the outcrops on a hill where good drainage can 
be had to a depth of a hundred feet. The stone is soft, apparently dura- 
ble, and of a dark-blue color, but does not cleave so thin as the slate 
from Maine. At East Lebanon the valuable part of the slatebed is 30 
feet in width. The stone does not split sufficiently thin for roofing, but 
can be utilized to good advan tage for chimney-pieces, table-toi)S, and 
shelves; also for sinks, cisterns, flooring-tiles, etc. The waste material 
was formerly ground and bolted into slate flour. 

New York. — According to Professor Mather § "The roofing-slate forma- 
tion of this State ranges through Eensselaer County from 2 miles west 
of Lebanon Springs to the northeast corner of Hoosic ; thence north 
in Washington County through the towns of White Creek, Jackson, 
Salem, Hebron, Granville and Hampton ; and thence an unknown dis- 
tance into Vermont.^^ A range of roofing slate supposed to be the same 
as that of the Hoosic quarries extends also through the towns of Canaan, 
Austerlitz, Hillsdale, Copake, Aneram, and Pulver's Corners, in Colum- 
bia County. The most important quarries at present worked are in the 
towns of Hampton, Middle Granville, Granville,and Salem, in Washing- 
ton County, and Hoosic, in the northeastern part of Eensselaer County, 
though there are said to be numerous promising localities in different 
parts of the range which have never been opened. Professor Mather 
estimates the quantity of slate suitable for roofing in the range as above 
given to be "sufficient to supply a nation's wants for ages." The same 

* Geol. of Michigan, Vol. ill, Part i, p. 161. 

t Ann. Rep. State Geologist of New Jersey, 1881, p. 66. 

X Geol. of New Hampshire, Vol. iii, p. 81. 

J Nat. Hist, of New York, Geology, 1843, part 1, p. 420. 
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aathority states that these slates, though softer thau the imported Welsh 
slates, are equally good. They are reported by Doctor Fitch ♦ as occur, 
ring in a great variety of colors, passing through almost iunumerable 
shades of gray, brown, black, blue, green, yellow, purple, and red. This 
last variety, I am informed by Professor Smock, is the most highly valued, 
bringing about three times the price of the black. It is quarried ex- 
tensively at North Granville, near the Vermont line, and is regarded as 
the best of its kind produced in this country. According to Doctor 
Fitch t the bed of red slate, although at present quarried in only one or 
two towns, "occurs in a nearly continuous line through the whole length 
of the slate formation from Vermont to New Jersey.'' But a small part 
of this, however, is capable of furnishing material of good quality. 
Many attempts have been made, as I am informed by Professor Smock, 
to open quarries in the central and western half of Washington County, 
with but indifferent success, those now worked being almost altogether 
in the northeast corner of the county, near the Vermont line. 

Pennsylvania. — The narrow slate belt already noted as occurring in 
Harford County, Md., crosses the State line into the extreme eastern 
portion of York County, in Pennsylvania, and thence sweeps around in 
a gradually narrowing curve to the Susquehanna Eiver, appearing 
again on its eastern bank, in Fulton Township, Lancaster County, 
where it finally disappears. It is from this narrow belt, at its greatest 
dimensions less than a mile wide and scarcely more than six miles 
long, that has been quarried for many years the justly celebrated blue- 
black " Peach Bottom slate." The stone is stated to rank very high for 
strength and durability. It is tough, fine, and smooth in texture, and is 
stated not to fade on exposure, buildings on which it has been exposed 
for upwards of seventy-five years still showing it fresh and unchanged. 
An analysis of this slate is given in the tables. The principal quar- 
ries now worked are at Bangor and West Bangor, York County, in 
Pennsylvania, and at adjacent points just across the line in Maryland. 

The Utica and HudsoH Eiver slate formation, in which lie the largest 
and most important quarries of slate at present worked id this country, 
extends in a belt of from 7 to 12 miles in width throughout the entire 
northern parts of Northampton and Lehigh Counties, and thence in a 
gradually though unevenly narrowing band in a general southwesterly 
direction through Berks, Lebanon, Dauphin, Cumberland, and Franklin 
Counties, whence it passes into Maryland. But a very small portion of 
the thus roughly delineated area is of such a nature as to furnish stone 
for economic purposes. The quarries at present worked, beginning with 
the northeastern part of Northampton County, are situated at East 
Bangor, Bangor, Pen Argyl, Chapman's Station, Catasauqua, Allen- 
town, dale, Lynnsport, and Stinesville. 

The geological character of the beds and the details regarding the 
quarries have been described with considerable detail by Mr. R. H. San- 

* Trans. N. Y.Agr. Soc, 1849, p,830. t Op. ci<., p. 834. 
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ders,* and which it seems unnecessary to repeat here. The slates pro- 
daced are all of a blue or blue-black color, and are used for all purposes 
to which such material is usually applied. In the manufacture of school- 
slates a softer and finer grade of. material is requisite than for most 
other purposes. These are split from the block in the same manner as 
roofing-slates, their edges trimmed with a circular saw, and the faces 
smoothed by a drawing-knife, after which they are rubbed down with a 
cloth and fine slate dust till the surface is smooth and even. They are 
then mounted in wooden frames and packed for shipment. 

The following statistics of shipments from the Slatington region for 
the year 1882 will give some idea of the magnitude of the industry : t 

Squares of roofing slates, 100,000 ; cases of school slates, 29,704 ; cases 
of blackboards, 1,171; cases of mantels, 71; mantels (pieces) 2,704] 
cases of hearths, 6; cases of flagging, 173J; flagging (pieces) 16,643 ; 
cases of sawed slate, 15; cases of pencil slate, 3; making a total by 
weight of about 29,920 tons for the year. 

South Carolina. — Clay slates are stated { to occur in this State in a 
broad baud extending along the edge of the Tertiary formations from 
Edgefield County, on the southwest, to Chesterfield, on the northeast. 
The present writer has seen none of this material nor has he any knowl- 
edge regarding its adaptability for any form of architectural work. 

Teajas.—Bluish-black slates of a jointed and thinly stratified struct- 
ure, resembling the surface slates of New Hampshire and Vermont, 
and promising of great utility, are stated to occur in Llano and Presidio 
Counties. § The writer has seen none of these. 

Vermont — ^The roofing slates of Vermont are stated by Professor 
Hitchcock II to exist in three distinct and nearly parallel belts, occupy- 
ing the eastern, middle, and western portions of the State. The east- 
ern belt extends from Guilford, one of the most southern towns in the ' 
State, to Waterford, and probably as far north as Burke, in Caledonia 
County, where it is cut off by an immense outcrop of granite. ' The slate 
of this belt differs from that of the other divisions in presenting a more 
laminated apt)earance, resembling closely a mica schist, the cleavage 
corresponding closely with the lamination, which varies, if at all, but a 
trifle from the planes of stratification. The stone is represented as of 
good color, tough, and durable. Besides for roofing purposes it was 
used largely for tombstones prior to 1830, when marble began to be 
used in its place. The first quarry opened in this belt is stated by the 
above authority to have been that of the Nqw England Slate Company^ 
who commenced operations in 1812. At the present time, so far as the 
author is aware, no quarries whatever are worked in this belt. 

The middle range of slate extends from Lake Memphremagog in a 

* Rep. D 3, Second Geol. Surv. of Pennsylvania, Vol. i, 1883. pp. 83-l(>0. 
t From Rep. D\ 2(i Geol. Surv. Pennsylvania, p. 144-146. 
t South Carolina, Resources, Population, etc., 1883, p. 133. 
$Second Ann. Rep. Geol. of Texas, 1876, p. 26. 
II Geol. of Vermont, Vol. ii, 1861, p. 791. 
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southerly course as far as Barnard. The slate found in this differs from 
that of the eastern belt in that it splits more readily into thin sheets, 
is not so distinctly laminated, and is more uniform in color, '' being 
nearly black and apparently free from the traces of iron oxides." A 
single quarry is now in operation in this belt, that of the Adams Slate 
Company, in Northfield, Washington County. 

The western and most important of the slate belts of this State ex- 
tends from a point near the town of Cornwall, on the north, southward 
through Castleton, Fairhaven, Poultney, Wells, and Pawlet, and passes 
into the State of New York at Oranville. In this slate it is stated 
<< there is a marked difference between the stratification and cleavage 
planes, the dip of the latter being greater than the former.'^ In color 
the slates of this region are said to closely resemble those of Wales, 
being of a dark purple, with blotches of green, while some of the strata 
are green throughout. In some portions of the formation a red slate 
occurs, similar to that found across the line in New York State. This 
variety is not, howeviBr, now quarried. This western area furnishes the 
most fissile and valuable slates of the Stated and, as will be seen by 
reference to the tables, is very extensively worked. The slate is soft 
and uniform in texture, and can be readily planed or sawn with a steel 
circular saw, such as is used in sawing lumber. It is well adapted and 
extensively used, not only for roofing purposes, but for school slates, 
slate-pencils, blackboards, table-tops, mantels, etc. It is very exten- 
sively marbleized. It is stated by Professor Hitchcock* that the first 
quarry opened in this region was that of Hon. Alanson Allan, who be- 
gan the manufacture of school slates at Fairhaven in 1845. 

Virginia.-r-On Hunt Creek, a tributary of Slate River, in Buckingham 
County, in this State, there occur extensive deposits of blue-black slate 
of a quality suitable for a variety of uses, although they are now used 
almost altogether for roofing purposes. The principal quarries now 
worked are at or near the towns of Buckingham, New Canton, and Ore 
Banks. Another belt of slate of the same geological age (Archaean) as 
that just mentioned is stated to occur near the southeast base of the 
Blue Ridge, in Amherst and Bates Counties. Very few samples of any 
of these have as yet come into the Museum collection. 

(d) Catlinite, or Indian Pipe Stone. 

Although frequently found in the collections of amateur mineralo- 
gists, this substance can riot be considered a true mineral, but is rather 
an indurated clay.t It therefore varies greatly in composition, as it 
does also in color and degree of induration. The usual color is a deep 
though dull red, often beautifully flecked with small yellowish dots. 
This form is soft enough to be readily cut with a knife, but is sufliciently 
firm and compact to retain the sharpest edges and lines that may be 

* Op. cit, p. 79(5. 

t See Analyses, Geol. Minnesota, Vol, i, p. 542. 
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carved upon it. The material first derived its notoriety from the fact 
that the Sioux Indians utilized it for the manufacture of their pipes 
and various other articles, and at the present time these same people 
living in the vicinity of Flandreau, Dak,, derive a considerable income 
from the manufacture and sale of these articles. 

Owing to the fact that the material occurs only in a thin bed under- ' , 
lying the hard and tough red quartzite of the vicinity, it can, with the ^ 
present facilities for extraction, be obtained in blocks of only very mod- 
erate dimensions. Its color is such, however, that in proper combina- 
tions it could be used very advantageously in interior decorations. The 
principal source of the material is near Pipe Stone City, in Pipe Stone 
County, Minn.* 

* See Geol. of Minnesota, Vol. i ; also Am. Joor. Sci., Ib67, p. 15, and Am. Natural- 
ist, 1868-^69. 
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Part III. 



STONES OF OTHER COUNTRIES. 
A.— ALABASTER. 

Italy. — Alabaster of the finest quality occurs iu several parts of Italy, 
particularly at Miemo, in Tuscany, Fontibagni, and Castellina, and at 
Aosta, in Piedmont. The purest and best variety is, however, from Val 
di Marmolago, near Castellina.* Some of these are very extensively 
worked, the clouded varieties being made into vases and other objects, 
while the pure white varieties are made into statuettes. In this form 
they are sold in considerable quantities in this country, passing under 
the name of Florentine marbles. As prepared for the market these are 
indistinguishable from true marble by any but an expert, and it is safe 
to say a large number of people are yearly imposed upon. Should one 
have reason to suppose that this article is being imposed upon him for 
true marble he has but to try the object in some obscure part with the 
thumb-nail. Alabaster is readily scratched or indented iu this manner 
while marble is not affected. Another test is to apply a dilute acid. 
True marble will dissolve and effervesce briskly, while the alabaster re- 
mains unchanged. Besides being softer and hence more liable to injury 
these alabaster objects are inferior to those of marble in that they are 
more easily soiled and are difficult to cleanse. 

It is stated f that the Italian alabaster is, when first quarried, semi- 
transparenty and that it is wrought while in this state. It is then 
rendered white and opaque (like marble) by placing the objects in a 
vessel of cold water which is then slowly raised to the boiling point. 
It is then allowed to cool to a temperature of about 70^ or 80° Fahr. 
when the objects are removed and carefully wiped dry. At first they 
appear little changed by their baptism, but gradually assume the de- 
sired color and opacity. 

B.— SERPENTINOUS ROCKS. VERD ANTIQUE MARBLES. 

England. — None of the American serpentinous rocks now known can 
compare in point of beauty, in variety and elegance of colors, with those 
of the Lizard district in Cornwall, England. A series of polished blocks 

*Huir. Build, and Ornaui. StODes, p. 165. 
t Apple ton's Diet, of Mechanies, Vol. ii, p. 387. 
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of these in tlie Museum collection show the prevailing colors to be dark 
olive green with veins, streaks, and blotches of greenish white, choco- 
late brown, and blood red. The green varieties are often spotted by 
ill-defined flakes of a " silky brouzitic mineral." 

The rock is softer than the serpentine of Harford County, Md., but 
takes an equally good surface and polish, and works much more readily. 
It is stated by Hull* to be obtainable in blocks from 7 to 8 feet in 
length and from 2 to 3 feet in diameter. According to this same au- 
thority, the stone is admirably adapted for interior decorations and is 
now being used for ornamental fonts, pulpits, small shafts, and pilas- 
ters, as well as for vases, tazza, and inlaid work. 

Considering the remarkable beauty and the variety of colors dis- 
played by this stone, it seems strange that it should not have found its 
way more extensively into American markets. 

The rock is regarded by Bonney t as an altered intruded igneous rock, 
rich in olivine (Lherzolite). 

Italy. — The principal serpentinous rocks of Italy are the ophicalcites 
of Pegli and Pietra Lavezzara, near Genoa, and of Levaute, and the true 
serpentine of Tuscany. The Verde di Pegli is a breccia consisting of 
deep green fragments of serpentine cemented by light green calcite. 
The contrast of colors thus produced is said to be very pleasing. The 
Verde di Genova stone from quarries at Pietra Lavezzara is also a 
breccia consisting of green, blackish green, brown, or red serpentine 
fragments with an abundant cement of white or greenish calcite. It 
has been quarried from tioieimmemorable and is largely used in France 
where it is known as Vert de Genes. Its selling price at Turin is about 
20 cents per cubic foot. The ophicalcite of Levante is a breccia like the 
preceding, the fragment being of a violet or wine red color. It is difiB- 
cult to work but acquires a good polish. The Italian name for the stone 
is rosso or Verde di Levante; though sometimes called ^ramfo di Le- 
vante. The Tuscany serpentine from quarries near Pratois known com- 
mercially as Verde di Prato. The stone is of a deep green color, carry- 
ing crystals or nodules of diallage and is traversed by a net- work of 
fine lines giving it a brecciated appearance. It contains also veins of 
noble serpentine of a clear, greenish or whitish color. It is softer than 
ordinary serpentine and acquires only a dull polish, but works very 
readily. The dark green varieties are most valued, and having been used 
in ancient monuments is frequently called the Nero antieo di Prato J 
This stone is stated by Hull to be subject to rapid decay when exposed 
to atmospheric influences. 

* Building and Ornamental Stones, p. 10;^. 

t Quar. Jour. Geological Society of London, Vol. xxxiii, Part 2, 1877, p. 884. 

t Delesse, pp. 77-79. 
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C— LIMESTONES AND MARBLES. 
(1) AFRICA. 

Ifumidian Marbles, — Within a very few years there have been re- 
opened in Algeria and Tunis the famous quarries of "Numidian" mar- 
bles, from whence the ancient Romans are stated to have obtained the 
celebrated '* Giallo Antico'' and other stones for the decoration of their 
houses and temples. 

According to Playfair,* the name Numidian is incorrect, as the mar- 
bles are not found in Numldia proper, but in the provinces of Africa 
and Mauritania. "Most of the Giallo Antico,'' says this authority, 
"used in Rome was obtained from Simittu Colonia, the modern Chem- 
tou, in the valley of Medjerda, the quarries of which are now being 
worked by a Belgian company ; but the most remarkable and valuable 
marbles are found near Kleker, in the province of Oran, in Algeria. 
There, on the top of Montague Grise, exists an elevated plateau, 1,500 
acres in extent, forming an uninterrupted mass of the most splendid 
marbles and breccias which the world contains. Thdir variety is as 
extraordinary as their beauty. There is* creamy -white, like ivory; 
rose color, like coral; Giallo Antico. Some are variegated as a pea- 
cock's plumage, and on the west side of the mountain, where there has 
been a great earth movement, the rock has been broken up and re- 
cemented together, forming a variety of breccia of the most extraordi- 
nary richness and beauty." 

There are in the Museum collections a series of these,t which range 
in color through many shades of gray, drab, siena, yellow, and rose-red, 
and which are designated in our markets under the names of jauney 
antique dorSj paonazzo rosso, jaune chiaro ondate, jaune rosS, rose clair, 
hreche sanguin, and jaspe rouge. All are extremely compact and hard 
and acquire a surface and polish of wonderful beauty. The United 
States, at present, produces nothing that can compare with them lor 
interior decorations. 

Egyptian onyx or ^^ Oriental alabaster J^ — This beautiful stone, which, 
like the onyx marbles of Mexico, is a travertine, occurs, according to 
Hull,t in extensive beds amongst the Tertiary limestones of Blad Recam 
(marble country) near the ravine of Oned Abdallah, Egypt. The 

* Geol. Mag., Dec, 1885, p. 562. 

tTbe gift of Mr. E. Fritsch, of New York, by whom they were imported. 

t Building and Ornamental Stones, p. 179. There is confusion here among authori- 
ties. Hull, as above noted, sets down the Egyptian onyx as from Blad Recam. De- 
lesse {op. cit.f p. 155), on the other hand, states that the Egyptian rock comes from 
Beni-Souef, about 25 leagues south of Cairo on the Nile, and from Syout, still farther 
south, while the Algerian stone is stated to occur at Ain-Tembalek, near the river 
Isser, in the province of Oran. As the imported stone is known altogether as Egyp' 
iian onxy, it seems probable that it comes from either Beni-Souef or Syout. To judge 
from Hiimples in the Museum collections the Egyptian stone is much superior to that 
of Algeria. 
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stone was used by the inbabitants of Rome aud Gartbage for the in- 
terior decorations of their houses, but for over one thousand years the 
quarries were entirely lost sight of, and it was not until 1849 that they 
were rediscovered by a French gentleman, M. Delmonte. The stone is 
of a whitish, yellow, and amber color, and presents the peculiar banded 
aud wavy structure common to stones of this class. It is now shipped 
in considerable quantities to Paris, where it is utilized in the manu- 
facture of candlesticks, timepieces, and similar articles. It is also im- 
ported into this country and is used in the decorative work of soda 
fountains and for small articles of household furniture. 

NummuUtic limestone. — The celebrated nummulitic limestone of Eo- 
cene age from Northern Africa, and which was so extensively used by 
the Egyptians in the construction of their pyramids, is represented in 
the collections of the National Museum by a 7inch cube, the gift of 
Commander Gorringe, U. S. Navy. This particular block was formerly 
a portion of the steps leading to the obelisk at Alexandria, and was 
brought away at the same time as the obelisk itself. Hull states that 
this stone was used in the construction of Baalbec, Aleppo, and some 
of the cities of tlie Holy Laud. The pyramid of Cheops is of the same 
m9,terial.* 

(2) BELGIUM. 

This country is stated by Violet t to be exceptionally rich in colored 
marbles, though white varieties are entirely wanting. They are mostly 
of a somber or dull color, and, like the marbles of Northern France, be- 
long, according to Delesse,| to the Carboniferous and Devonian forma- 
tions. The principal varieties now quarried for exportation, as repre- 
sented in the collections of the National Museum, are the black of St. 
Anne, from Busnie, province of Namur, the blue from Couillet, near 
Charleroi province of Hainaut, the reds from Cerfontaine and Merlemont, 
near Philippeville, province of Namur, and the well-known " Belgian 
black" from quarries in Golzines, and the environs of Dinant, also in 
the province of Namur.§ All of these are very fine grained and com- 
pact, admitting of smooth surfaces aud high polish. 

The St. Anne marble is of a deep blue black color with many short 
and interrupted veins of white ; those of Couillet are much lighter in 
color and with more white ; some of the varieties are breccias composed 
of fragments of compact blue-gray limestone imbedded in a white crys- 
talline matrix. The red marbles of Cerfontaine and Merlemont are 
k uown as rouge griotte^ rouge griottefleure, rouge imp6rialj and rouge royal 

* Op. citf p. 236. 

t Les marbres, p. 44. 

t Mat^riaux de construction, p. 194. 

$ Violet gives the fall list of Belgian marbles as follows : "Le marbre Saint Anne, 
le rouge royal, lo rouge imperial, la griotte de Flandre, la griotte fleurie, le granite 
beige, le bleu beige, le Florence beige, bizantin beige, bleu antique, le grand antique, 
le petit antique, et les marbres noirs de Golzinnes et de Dinant." 
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All are dull red, of ligbt and dark shades, variously spotted, flecked, 
and veined with white and gray ; none of them are as brilliant in color 
as the French griottes. The variety rouge royal is very light, and some- 
what resembles certain varieties of the Tennessee marbles, but is in- 
ferior. The well-known "Belgian black" is of a deep black color, hard 
and difficiit to work, but takes a high polish, and is considered the best 
of its kind now in the market. 

(3) BERMUDA. 

The building stones of Bermuda are altogether calcareous and frag- 
mental. Although popularly known as coral limestones, they contain 
as a rule fully as large a pro portion of shell as of coral fragments. 
Nearly all the quarried material belongs, according to Professor Rice,* 
to the drift sand-rock variety, i. «., rocks made up of fragments blown 
inland from the beach and subsequently cemented by calcareous matter 
in a crystalline or subcrystalline state. The rock varies in color and 
texture from chalky white, flne grained, and porous (somewhat like the 
French Caen stone), to a darker, coarser, but tough and compact form, 
in which the individual fragments, often of a pink color, are one-fourth 
of an inch or more in diameter. 

According to the authority above quoted the rock is usually very soft 
and is quarried out in large blocks by means of a peculiar long-handled 
chisel, and afterward sawn up in sizes and shapes to suit individual 
cases. The harder varieties, as found at Pay uteres Vale and elsewhere 
are, however, worked like "any ancient limestone or marble." 

Most of the houses of Bermuda are stated by Professor Rice to be 
built of this soft, friable variety, and even the roofs are covered with 
the same material sawn into thin slabs. When covered with a coating 
of whitewash the stone is found sufficiently durable for ordinary build- 
ings in that climate, but if exposed to the rigors of a New England 
winter it would crumble rapidly. The hard rock, such as is found at 
Paynter's Yale and Ireland Island, " has been used in the construction 
of the fortifications and other Government works" on the islands. " The 
quarry of the Royal Engineers, near Elbow Bay, appears to be in 
beach-rock." 

(4) ENGLAND. 

Bath oolite. — The well-known Bath stone or Bath oolite is a light, 
almost white or cream-colored oolitic limestone from quarries in the 
Jurassic formations which extend from the coast of Dorset, in the south 
of England, m a northeasterly direction through Somersetshire, Glou- 
cestershire, Oxfordshire, !N"orthamptonshire, to Lincolnshire, to York- 
shire.t 

In texture it is distinctly oolitic, soft, and very easy. to work. Its 

^eol. of Bermuda, Bull. 25, U. S. Nat. Mas., 1884. 
t Hull, Building and Ornamental Stones, p. 210. 
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durability .when exposed in the trying climate of America is a matter 
of great doubt. 

Nevertheless, churches and cathedrals erected in the west of En* 
gland as long ago as the eleventh, twelfth, and fifteenth centuries, are 
stated by Hull* to be still in good preservation. 

As yet the stone has been but little used in this country, though 
a movement has been of late on foot for its introduction. 

Portland «^on^.— This stone, which has been in use in England since 
the middle of the seventeenth century, is a light-colored Jurassic lime- 
stone from quarries on the Isle of Portland, near Weymouth. In com- 
position it is a nearly pure carbonate of lime, but its texture is too un- 
even to recommend it for other than massive structures. It was used 
in the construction of St. Paul's Cathedral (London), and many churches 
erected during the reign of Queen Anne, t 

(5) FRANCE. 

OHotteyOr French Red. — This beautiful stoue takes its name, according 
to Violet,t from the griotte cherry, owing to its brilliant red color. 
When, as frequently happens, the uniform redness is broken by small 
white spots, it is called "birds-eye griotte'' {griotte ceil de perdrix). 
Some varieties are traversed by white veins, but these are regarded as 
defects and are avoided in quarrying. The stone is found in several lo- 
calities in the French Pyrenees, notably in the valley of the Barousse, of 
the Pique, at the bridge of the Taoulo, and in the environs of Prades. 
It is used for all manner of interior decorative work in France, arid is 
exported to a very considerable extent to this country. This is by all 
odds the most brilliant in color of any marble of which the author has 
knowledge. In the small slabs usually seen in soda-fountains, coun- 
ters, e: c, it appears homogeneous and free from flaws. As displayed in 
the halls of the capital building at Albany, K Y., however, it is full of 
flaws and has been so extensively "filled" as to give the whole surface 
a gummy appearance, in striking contrast with that of the Tennessee 
marble with which it is associated. The price in France as given by 
Violet § is from 400 to 500 francs per cubic meterj or about $2.75 to 
$3.50 per cubic foot, according to quality. 

Another marble of a brilliant scarlet color, blotched with white and 
known as Languedoc marble or French red, is stated by Violet (op. cit) 
to occur at various points in the Pyrenees, but in masses of exceptional 
beauty and compactness at Montagne Noire (Black Mountain), where it 
has been quarried since the sixteen! h century. It is obtainable here in 
blocksof considerable size which bringin the market of Oarcassone prices 
varying from 250 to 350 francs per cubic meter, or, roughly speaking, 

Op, cit. J p.209. 

t Hull, p. 212. 

tLes Marbrcs, etc. Rapports sur L'Exposition Min., 1878, xxvili, p. 15. 

i Op, city p. 16. 
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from $1.75 to $2.50 per cubie foot. Other French marbles, though which 
are but little used in this country, are the rose marble from Cannes, the 
vert-nwulinj also called griotte campan, the campan vert^ or the campan 
melange. The wrongly so-called Italian griotte is, according to Cha^ 
teau * obtained from quarries at La Motte de Felines cVHautpoul, de- - 
partmeut of Heranlt. Violet states that this name was given it simply 
that it might command a higher price. 

Caen stone. — This is one of the most noted limestones of modern his- 
tory. It is a soft, finegrained stone, very light colored, and admirably 
adapted for carved work, but so absorbent as to be entirely unfitted 
for outdoor work in such a climate as that of the United States. Egle- 
ston t states that in the climate of New York City the stone does not 
endure longer than ten years unless protected by paint. 

The stone takes its name from Caen, in Kormandy, where the prin- 
cipal quarries are situated. It was probably introduced into Great 
Britain soon after the Norman conquest, where it was largely used in 
cathedrals and other buildings down to the middle of the fifteenth cen- 
tury. The cathedral of Canterbury and Westriaiuster Abbey are of 
this stone.f 

Brocatelle. — This is a very beautiful marble ana much used for mantels 
and other interior decorations. The body of the stone is very fine and 
compact, and of a light yellow color, traversed by irregular veins and 
blotches of dull red. It is further variegated by patches or nodules of 
white crystalline calcite. It takes an excellent polish and requires less 
filling than many marbles. Its source is stated by Violet § to be Jura, 
in southern France. The stone is difficult of extraction and brings a 
high price. 

The natue brocatelle is stated by Newberry || to signify a coarse kind 
of brocade used for tapestry. 

(6) GERMANY AND AUSTRIA. 

The two principal marbles now imported from this country are known 
commercially as Formosa and Bougard. Both are very beautiful stones, 
ranking among thie finest now in general use. The first named is dark 
gray and white mottled and blotched with red 5 it is slightly fossil- 
iferous. The Bougard has about the same colors, but is lighter and the 
tints are more obscure. 

' Lumachelle marble — This is a fossiliferous limestone in which the 
shells still retain their nacre, or pearly lining, and which when polished 
gives ofl:' in spots a brilliant iridescent luster with rainbow tints ; the 
finer varieties being seemingly set with opals. It is a beautiful stone for 

* Op, dt.y p. 443. 

t Cause and preventloii of the decay of building stone, p. 27. 

t Hull, p. 230. 

$ Op, cit.f p. 33. 

I Rep. of Judges, p. 148. 
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inlaid work and elaborate ornameutatiou, but is usually found only in 
small slabs. A variety quite commonly seen in mineral cabinets is of 
a dark grayish-brown color and with occasional brilliantly iridescent 
spots and streaks like those of the tine. opaU It is brought from Blei- 
berg and Hall in the Tyrol in Austria. 

(7) ITALY. 

The quarries of the Apennines in northern Italy, near Carrara, Massa, 
and Serravezza, furnish marbles of a great variety of colors of the finest 
qualities and in apparently inexhaustible quantities. To give a full de- 
scription of these quarries and their various products would be to tran- 
scend the limits of this work. I shall therefore confine myself to a brief 
description of only those stones which are imported to any extent into 
this country. 

White statuary marble.^-Thi^ is a finegrained saccharoidal pure 
white stone, without specks or flaws. On a polished surface it has a 
peculiar soft, almost waxy, appearance, entirely different from the dead 
whiteness of the Vermont statuary marbles, to which it is considered 
greatly superior. It is brought principally from the Poggio. Silvestro 
and Betogli quarries, that from the first named locality being consid- 
ered the best. The price of the stone in Italy varies from 15 to 40 lires 
per cubic foot in blocks of suflBcient size for an ordinary statue 5 feet in 
height. 

Ordinary white or block marble. — This is usually white in color, though 
sometimes faintly bluish and veined. It is largely imported into this 
country, and used tor mon umental work. The variety from the Canal 
Bianco quarries is white, with faint bluish lines; that from Gioja quar- 
ries is fine-grained, and uniformly white and somewhat translucent, 
sometimes resembling gypsum on a polished surface. The variety from 
the Ravaccione quarries is faintly water-blue, while that from the Tan- 
tiscritti quarries is of similar color, but traversed by fine, dark-bluish 
veins. These stones sell for from 4 to 10 lires per cubic foot in blocks 
containing 20 cubic feet each. 

The veined marbles from the Vara and Gioja quarries are of a white 
color, but often blotched with darker hues, and traversed by a coarse 
irregular net- work of faintly bluish lines. The Bardiglio marbles of the 
ordinary type from the Para and Gioja quarries are of a water-blu^ 
color, blotched irregularly with white, and far inferior in point of beauty 
to the justly-famed Bardiglio veined marbles from the Seravezza quar- 
ries. These are of a light-blue color, traversed by an irregular net- work 
of fine dark-blue lines, intersecting one another at acute angles. This 
stone is used very extensively in soda-water fountains, counters, and for 
panellings. 

The Red Mixed marble from quarries at Levante is also much sought, 
but works with difl&culty and requires much filling. It is properly a 
breccia, coniposed of irregular whitish and red fragments embedded in 
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a reddish paste. It does Dot take a high polish, nor are its colors bril- 
liant. The so-called Parmazo marbles, from the Miseglia, Pescina, and 
Bacca del Frobbi quarries, are all white or whitish, and traversed by a 
very coarse net-work of black or blue-black veins. 

The Yellow or Siena marbles are, next to the white statuary, probably 
the most sought and widely-known of Italian marbles! Like the ma- 
jority of foreign colored marbles, they are exceedingly fine-grained and 
compact in texture, and take a high lustrous i)olish. The prevailing 
color is bright yellow, though often blotched with slight purplish or 
violet shades. When these darker veins or blotches prevail to a consid- 
erable extent the stone is called Brocatelle. The most beautiful variety 
of the Siena marble is obtained, according to Delesse, from Monte Arenti, 
in Montagnola. It is of a uniform yellow color, but blocks of large size 
can be obtained only rarely, and these often bring a price as high as $6 
per cubic foot. The Brocatelle variety from the same locality is worth 
only about two-thirds this sum. 

The Portor or Black and Gold marble, — This is, according to Delesse, 
a black silicious limestone, traversed by yellowish, reddish, or brown 
veins of carbonate of iron. It is brought chiefly from the Isle of Pal- 
maria, in the Gulf of Spezia, and from Porto Venere. A small amount 
is also produced at Carrara and Serravezza. Blocks of this stone iu 
the National Museum show a good surface and high polish. It is 
a beautiful stone, and the name black and gold well describes it. The 
Portor marble, from the Monte d'Arma quarries, is a breccia of frag- 
ments of black limestone with a yellowish cement. This is inclined 
to break away in the process of dressing, thus rendering the produc- 
tion of a perfect surface impossible without much filling. 

Black marble, — A fair variety of this material is brought from the 
Golonnata quarries. The stone is not so dark as the Belgian black, 
nor does it admit of so high a polish. 

Breccia marble, — The breccia marbles from Gragnana and Serravezza 
I have never seen in use in this country, though they are stated to be 
imported to a slight extent. The first-named consists of small bluish- 
white fragments cemented closely by a chalk-red cement, while the 
second variety has both white and red fragments similarly cemented. 

The Yellow marbles of Verona and Gragnana are entirely different in 
appearance from those of Siena, being rather of a brownish hue, and 
taking only a dull polish. They are compact rocks, excellently adapted 
for decorative work. The so called red marble from the Oastel Poggio 
quarries is rather a chocolate o&lor, dull in polish, but pleasing to the 
eye. 

Buin marble. — ^This is a very compact yellowish or drab limestone, 
the beds of which appear to have been fractured in every conceivable 
direction by geological agencies, after which the resultant fragments 
have become recemented by a calcareous or ferrugenous cement. The 
rock is therefore really a breccia, although the proportional amount of 
H. Mis. 170, p. 2 31 
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compares. A peculiar stone from this same locality is white with 
streaks and blotches of a bloodred color. It is more peculiar than 
beautiful. The marbles of Pero Pinheiro are of mottled white and 
X)ink — almost red — color, fine grained and compact. They are said to 
have been extensively used in Lisbon, where they have proved very 
durable. Other marbles that perhaps need especial mention are the 
breccias from Serra da Arrabida and Chodes, Saragossa Province. The 
first named is composed of rounded and angular pebbles of a gray, drabi 
black, and red color, embedded in a dull red paste. In a general way it 
resembles the breccia from Montgomery County, Md., but has less 
beauty. The Chodes stone is composed of very angular fragments, of 
a black color, in a reddish brown paste. The proportion of paste to the 
fragments is very large and much filling is necessary in polishing. 
Fine, compact marbles of dull reddish hues, often veined with drab, oc- 
cur in Pannella province. Others that may be mentioned are the red 
and yellow mottled marbles of Murcia province, the black of Alicante 
province, and the black white- veined breccias of Madrid. A fine 
translucent alabaster is also included in the collections from Saragossa 
province. 

A very full series of these stones was exhibited at the Centennial 
Exposition at Philadelphia in 1876, and from there was transferred to 
the National Museum. 

D.— GRANITIC ROCKS. 

(1) EGYFT. 

Oranite of Syene. — The now well-known red granite, formerly called 
syenite, from near Syene, Egypt, and from which was constructed the 
numerous obelisks of the Egyptians, is represented in the Museum col- 
lections by a block some 10 inches long by 5 inches broad, and which was 
presented by the late Commander H. H. Gorringe. The block was at 
one time a portion of one of these obelisks, as it was found during the 
excavations preparatory to the removal of the obelisk now in Central 
Park, New York, from Alexandria. The rock, which is very coarse, is 
of a general reddish color and is composed of large crystals of red and 
whitish feldspars intermixed with clear, glassy quartz and coal-black 
mica and hornblende. Some of the red feldspars are very large, ex- 
ceeding an inch in length. The original source of the granite is stated 
to have been Upper Egypt, where it occupies large tracts between the 
first cataract of the Nile and the town of Assouan, the ancient Syene. 
It was quarried by the Egyptians as far back as one thousand three 
hundred years before the Christian era and has been fashioned into 
obelisks, sarcophagi, and colossal statues innumerable.* The block in 

*Seo Hull, op, dt.y p. 51; also Gorringe's "The Egyptian Obelisk," N. Y., 1882, oi 
Jour. Geol. Soc. of London, Vol. vii, 1850-'01, p. 9. 



BUILDING AND ORNAMENTAL STONES. 485 

the Museum collections still shows the aucieut carving supposed to 
have been made upon it upwards of three thousand years ago. 

A fragment of a blue-gray hornblendic granite was also received from 
Alexandria with that described above. Its original source is not known. 

(2) BRITISH PROVINCES OF NORTH AMERICA. 

New Brunswick. — In the vicinity of St. George, Kings County, occurs 
an inexhaustible supply of a red hornblendic intrusive granite, which is 
beginning to be extensively worked, and which has been introduced into 
the markets of the United States, where it is known as '* Bay of Fundy 
granite.'^ In texture the rock is medium coarse, very like that of 
Calais and Jonesborough, Me., from which, however, it diflfers in depth 
of color and in bearing hornblende in place of mica. It is tough and 
compact, takes a brilliant polish, and is apparently durable. An urn 
of this material in the National Museum is one of the most beautiful 
granite objects in the entire collection. The quarries now worked are 
situated about 2J miles from the town of St. George, where the rock 
occurs in rugged hills, and of varying shades of color from deep red to 
cream color or gray, the latter colors occurring in occasional large 
patches, 20 to 40 feet across, and of indefinite length. The quarries are 
opened along the hillside, where the rock is very conveniently jointed for 
getting out large blocks.* 

Nova Scotia. — Gray mica bearing granites of apparently excellent 
quality, and varying in texture from medium fine and" homogeneous to 
coarsely porphyritic are quarried at Shelburne, and at PurcelPs Cove, 
in Halifax County. These are exported to some extent into the United 
States. Two 12-inch cubes are in the collection of the National Mu- 
seum. 

(3) SCOTLAND. 

The granites brought into this country from Scotland are the coarse 
red from Peterhead, and the gray from Aberdeen. Both are excellent 
stones and are used very largely for monumental work, door-posts, and 
pillars in all our cities and towns. In point of beauty they are inferior 
to many of our native granites, but their weJl-established reputation 
will probably cause their being used for many years to come. The 
Peterhead granite is stated t to weigh 165.9 pounds per cubic foot, and 
to be composed of qnartz, orthoclase, albite, and black mica. The Aber- 
deen granite has the same composition, excepting that its triclinic feld- 
spar is oligoclase in place of albite, and there is sometimes present a 
little white mica. It is of this latter stone that the city of Aberdeen 
is largely built. A coarse gray granite with large, well-defined porphy- 
ritic crystals of pink orthoclase is also imported from Shap, in northern 
England. None of these stones have any exact counterpart among the 
granites of this country. Six small turned and polished columns of 
these are in the National iMuseum. 



•Rep. of G. F. Matliew, Geol. Snrv. of Canada, 18;6-'77, pp. 345-349. 
tBuildiug Coustruction, p. 20. 
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E.— QUARTZ PORPHYRIES. 

Russia, — From the Isle of Hoghlautl, in tbe Gnlf of Finland, the Mu- 
seum has received a variety of quartz porphyries. These have mostly 
a dull red, very compact base, and carry hirge, nearly white, pinkish 
or reddish feldspars and glassy quartz in great profusion. The rocks 
acquire a good surface and polish, but are intensely hard. Other por- 
phyritic and compact rocks, variously called diorites, keratites, and 
porphyries, were received from the district of JKatharinenburg, in the 
Urals, as noted in the accompanying catalogue of the collections. 

F.— SANDSTONES. 
(1) BRITISH PROVINCES OF NORTH AMERICA. 

Ontario. — On Vert Island, Nipigon Bay, in the northern part of Lake 
Superior, there occurs an extensive deposit of sandstone of Potsdam 
age, in which quarries have been opened within a few years, and the 
product of which has already found its way into the principal markets 
of Canada and the Lake cities of the United States. The stone is of 
fine and even grain, not distinctly laminated, hard, and of a bright red- 
dish-brown color. It is said to occur in inexhaustible quantities, and 
that blocks as large as can be handled can be readily obtained. 

An 18-inch cube from this locality in the collections of the National 
Museum shows it to be one of the most attractive appearing of our red 
sandstones. It cuts to a sharp and firm edge, and every appearance 
would indicate it to be very durable, though possibly liable to fade 
slightly on exposure. I am informed that its hardness is such that it 
can not be sawn with sand in the usual manner, but must be cut either 
with diamond-toothed circular saws or by means of chilled iron glob- 
ules. 

A thin section of the stone submitted to microscopic examination 
shows it to consist of closely compacted grains of quartz and feldspar, 
and an occasional shred of mica interspersed with iron oxides, which 
serve as a cement and give color to the stone. The feldspars are often 
kaolinized and there is an occasional grain of calcite. 

New Brunswick and Nova Scotia, — Sandstones, varying in color from 
red to yellow and light gray with an olive green tint, are very abun- 
dant among the Lower Carboniferous rocks of Albert and Westmore- 
land Counties in the province of New Brunswick. They are, as a rule, 
soft enough to be readily cut when first quarried, but harden on expos- 
ure.* So far as the author is aware the only one of these varieties ex- 
tensively used in the United States is the olive-green from Dorchester, 
Hopewell, and neighboring localities near Shei)ody Bay, at the head of 

* Dawson, Acadian Geology, p. 248. 
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the Bay of Fundj. The stone is of fine and even grain, works readily, 
and has been used both in carved and plain work with excellent effect 
in New York and neighboring cities. The author has had no oppor- 
tunity of investigating personally the weathering properties of the 
stone. By some it is claimed as very durable, while by others it is re- 
garded as unfit for finely-carved work exposed to the atmosphere. It 
is probable that suflRcient time has not elapsed since its introduction to 
fully show its qualities, either good or bad. Sandstones of quite simi- 
lar appearance and of the same geological age are quarried in various 
part* of Nova Scotia, particularly at Saw Mill Brook, near the head of 
Pictou Harbor. These are exported to some extent to this country.* 
Owing to the fact that the Nova Scotia stone was the earliest intro- 
duced into our market, it has become confounded with that of New 
Brunswjck, which it closely resembles, and it is customary to speak of 
all stone from this region as " Nova Scotia stone." As noted by Julien, 
however, full 95 per cent, of the imported material is, in reality, from 
Westmoreland and Albert Counties, New Brunswick. 

(2) SCOTLAND. 

So far as I am aware, the only Scotch sandstones regularly brought 
to the United States are the Corsehill stone, from near Annan, in 
Dumfriesshire; the Ballochmile stone, from Forfarshire, and a tbird 
variety from Gatelaw Bridge, about 30 miles from Ballochmile, in 
Dumfriesshire. 

Of these the Corsehill stone is of greatest importance. Samples in 
the Museum collections are ot a tine and even grain, distinctly lami- 
nated, and of a bright red color. The stone is stated by the agents to 
have been first introduced into this country about 1879, since which it 
has been quite extensively used for trimmings and general building. 
It is regarded by Julien t as a durable stone and well adapted for 
ashlar work, for carving, and for columns. The strength and chemical 
composition of this stone are given in the tables. 

The other varieties mentio!ie<l are of the same general appearance as 
the Corsehill stone, and are us<m1 for the same purposes. 

As these stones are brought chietl y as ballast by vessels sailing from 
Carlisle, England, they are known commercially as "Carlisle stone," re- 
gardless of their true source.^ 

There are in the Museum collections samples of other Scotch sand- 
stones from quarries in Morn} shire. Mairn, Caithness, Sutherland, and 
Boss. These are all of a li^ht color juid seemingly possess no qualities 
to warrant their use in preference to materials obtainable nearer home. 

*Daw80ii, Acadian Geology, p. 345. 
tRep. Tenth Census, Vol. X, p. 318, 
t Jalieu, loc. cit. 
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G.— SLATES. 

(1) CANADA. 

Slates of excellent quality, smooth, homogeneous, and strong, and of 
green, red, purple, and bllieblack colors, occur in Richmond County, in. 
the province of Quebec. These are now being quarried and are to be 
found in the principal markets of the United States. The leading 
quarries as given by Newberry * are those of the New Eockland Slate 
Company, the Melbourne Slate Company, the Rankin Hill Slate Com- 
pany, and the Danville School Slate Company.t Of these the writer 
has seen and examined only material from the New Rockland quarries, 
a large slab of which is in the National Museum. It is apparently of 
excellent quality. 

(2) GREAT BRITAIN. 

The finest roofing slates of Great Britain are stated by Hullf to be 
derived from the Cambrian and Lower Silurian formations of North 
Wales. The Cambrian slates are stated to be generally of a green and 
purple color, while those of the Silurian formations vary from pale gray 
to nearly black. The stone splits with wonderful facility into very thin 
sheets, and the quarries are especially favorably situated both for work- 
iiig and for shipment. Material from these sources has been sent to 
every quarter of the globe, and has been more extensively used for 
roofing than any other slate now quarried.§ 

* Report of Judges, p. 1()4. 

t Farther details regarding the slate.areas of Canada are given in Geology of Can- 
ada, 1863, pp. 830, 831. 

tOp.cii., p. 292. 

$ For a detailed account of the Welsh slates and the methods of quarrying see Davles 
Slate and Slate Quarrying, Crosby, Lock wood «fc Co*, London. 
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Appendix A. 

THE QUALITIES OF BUILDING STONE AS SHOWN BY THEIB CBUSHING 
STRENGTH, WEIGHT, RATIO OF ABSORPTION, AND CHEMICAL COM- 
POSITION 

(1) GENERAL REMARKS. 

The present methods of testing building stone are at best extremely 
unsatisfactory and the results obtained unreliable. In the majority of 
cases, indeed, no attempt is made to ascertain the resistance of the 
material to the action of fire, frost, or the general effects of weathering. 
This is due in part (1) to alack of knowledge of methods by which such 
tests can be made, (2) to a lack of appreciation of the necessity of su,ch 
teats, (3) toa desire on the part of quarriers toget the stone immediately 
upon the market without the delay necessitated by a long series of ex- 
])eriinents, (4) to the expenses attendant upon such experiments, and 
(5) in altogether too many cases to a desire on the part of interested 
parties to sell the stone regardless of its qualities. Even the tests that 
are now applied are in many cases practically valueless, owing to a lack 
of definiteness in stating results, or our inability with our present knowl- 
edge to interpret them properly. Take for instance the chemical 
analysis of a sand stone as ordinarily given. This shows the presence 
of certain percentages of iron oxides, alumina, lime, and silica, but we 
have no means of knowing in just what conditions these substances ex- 
ist ; whether the iron occurs as a hydrous or anhydrous oxide, is con- 
fined wholly to the cementing material, or is a constituent of the vari- 
ous minerals composing the stone itself. The same may be said re- 
garding at least a part of the silica, alumina, and lime. These diffi- 
culties may be in part avoided if the analysis is supplemented by a 
microscopic examination, whereby is ascertained the miueralogical nat- 
ure of the stone, its structure, and the freedom from decomposition of 
its constituent parts. And indeed as a rule it may be said that while 
the analysis of any stone is of interest in a general way, it fails com- 
pletely to give more than an approximate idea of its value for construct- 
ive purposes. Any analysis should always be preceded by a micro- 
scopic examination, and if the results of such examination should show 
it to be essential this should be followed by a pulverization and me- 
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chanical separation of the mineral constituents, which may in their 
turn be in part or wholly subjected to analysis. 

Strength and ratio of absorption. — The test of compressive strength 
is at the present time the principal test to which a stone is put to ascer- 
certain its adaptibility to any particular kind of structural application. 
The value of the results are, it seems to the author, greatly overesti- ^ 

mated. It is a rule among builders never to place a stone where it will A 
be subject to more than one-tenth the pressure it has shown itself capa- 
ble of bearing by actual experiment. Even under these circumstances 
there is scarcely a stone in the market that would not be found when 
freshly quarried strong enough for all ordinary purposes of construc- 
•tion. The problem is not what will a selected and carefully prepared 
sample of the stone bear today, but what will it bear after many sea- 
sons' exposure to heat and frost ? For all ordinary purposes of con- 
struction the excess of strength of any stone over 15,000 pounds per 
square inch is of little value excepting so far as it denotes density, and 
hence greater resistance to atmospheric influences. 

The size of the cubes tested and the methods used in their prepara- 
tion are matters that need consideration in making comparisons of results 
in any series of experiments. General Gillmore found* that within 
certain limits "the compressive resistance of cubes per square inch of 
surface under pressure increases in the ratio of the cube roots of the 
sides of the respective cubes, expressed in inches.'' Thus a series of 7* 

cubes varying in size from one-fourth inch to 4 inches square were found 
to give results varying from 4,992 pounds to 11,720 pounds per square 
inch of surface. It naturally follows that ambitious dealers desiring 
any stone to show great power of resistance would select the larger sized 
6ubes to be experimented upon. That the method of preparing a cube 
to be experimented upon is of moment will become apparent when we 
consider that in the process of dressing a small sample by hammer and 
chisel it becomes filled to a greater or less extent with small fractures 
and hence will break under less strain than though carefully sawn out 
and ground down to a smooth and even surface, t 

* Report on compressive strcDgth, etc., of building stone, Ann. Rep. Chief of Engi- 
neers, 1875. 

tThe author ventures to submit the following scheme for testing stone in addition 
to the chemical methods already alluded to. It aims to accomplish in the course of 
a few weeks results such as would be brought about by natural weathering in per- 
haps as many years. 

Let six samples of the stone, all from the same bed and so far as can be determined 
all exactly alike, be selected and dressed by sawing and grinding (never by hammer 
and chisel) to a uniform size, say 2-inch cubes. From not less than three of these 
]c.t (lie ratio of absorption be ascertained by weighiug, immersing in water for not 
le-'-s llian tweuty-four hours, and reweighing. Take two of the cubes and ascertain 
their crusliing strength when dry; two more and in like manner ascertain their crush- 
ing Hirciigih when saturated with water, say after twenty-four hours* immersion 
though a longer time would be preferable. Take the two remaining cubes and, 
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The specific gravity or density of stone baving been considered by 
many as sufficiently indicative of their strength to be authoritative, the 
series of tests given below were made by Dr. Bohme. The results ob- 
tained seem to show that while with limestones this might be true, with 
sandstones such tests could not be relied upon. A moment's reflection 
will be sufficient to show us the cause of this, since the strength of any 
stone, which is but an aggregate of minerals, is necessarily dependent 
not upon the hardness, density, or toughness of the indiyidual'miner- 
als themselves, but upon the tenacity with which they adhere to one 
another. (See ante p. 306.) 

(a) Limestone with a specific gravity of 2.68. 



Lowest strength . 
Highest streugtli 



Five wet 
samples. 



7, 154. 16 
9,984.54 



Five dry 
samples. 



7,267.95 
10,581.91 



(&) Lirnestohe toith a specific gravity of 2.70. 



Lowest strength , 
Highest strength 



Eleven wet 
samples. 



8,050.22 
10,738.36 



Eleven dry 
samples. 



8,050.22 
12,515.80 



(c) Limestone with a specific gravity of 2.71. 



Six wet 
samples. 



Six dry 
samples. 



Lowest strength . 
Highest strength 



7,196.83 
12,316.72 



7,879.54 
13, 668. 60 



after careful weighing, saturate them with water, and subject them to freezing and 
thawing by artificial temperatures; weighing them again, at the conclusion of the 
oxperiments. to learn the loss of material, if any. After the freezing tests are con- 
cluded the sam<) cubes should, in their saturated condition, be submitted to crushing 
tests. By a comparison of the results thus arrived at it is believed a better knowl- 
edge of the durability of any stone could be obtained than would be possible in any 
other way than by the actual exposure of the stone for a period of many years. 
Where stoDes are to be subjected to the action of the acid gases of cities or liable to 
be subjected to- high temperatures from burning buildings, artificial atmospheric and 
fire tests can readily be applied after the plan adopted by Professor Winchell (Geol. 
of Minn., fiual rep.. Vol. i). The actual cost of such a series of experiments need not 
necessarily be great after the apparatus has once been established. Had such a series 
been inaugurated by the National Government years ago, we might have been spared 
the infliction of the paiuted walls of the White House and Capitol. 
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(d) Limestone with a specific gravity of 2.72. 





Five wet 
samples. 


Five dry 
samples. 


Lowest streDgtli ..-. *. 


9,073.27 
15,033.71 


9, 600. 50 


Highest strength 


14, 934. 15 








(e) Sandstone with a specific gravity of 2.54. 






Wet sam- 
ples. 


Dry sam- 
ples. 


No.l 


12,487.40 

15,488.80 


13,668.60 


No. 2 


14, 607. 02 






(/) Sandstone with a specific gravity of 2.56. 




Wet sam- 
ples. 


Dry sam- 
ples. 


No.l 


10,169.44 
18,518.24 


9,700.10 


No. 2 


18,902.37 






(g) Sandstone with a spedjic gravity of 2.59. 




Wet sam- 
ples. 


Dry sam- 
ples. 


No. 1 


8,932.04 
11,051.27 
17,224.45 


9, 700. 10 


No. 2 


11, 349. 56 


No. 3 


16,754.40 







See Am. Arch., November 4, 1882. 

(2) MODULUS OF ELASTICITY. 

By the term modulus of elaaticUy in understood the amount of force in 
pounds requisite to stretch a bar of any material 1 inch square to twice 
its original length, provided the rate of stretch could continue uniform 
throughout the trial without the breaking of the material. The modulus 
of rupture is the force requisite to break a similar bar 1 inch square 
resting upon supports 1 inch apart, the load being applied in the mid- 
dle. 

So far as the writer has beeti able to learn, but few tests of this nature 
have been made upon stone. The following are from the report of Mr. 
T. H. Johnson.* 



A 



* Rep. State Geol. of ludiaua, 1881, p. 45. 
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It will be noticed that there is a strong discrepancy in tavor of sawn 
over tool-dressed stone. 



Kind of stone. 


Moduias of 
rapture. 


Modnlns of 
elasticity. 


Oraeliing 
strength. 


Oolite Hmeetones, Indiana, tool dressed* 

OnlitM liTnefttoTiefl Indiana, sawnt ...... ..... 


1,477 
2,338 
l,754i 
479 
2,825 


2,679,475 

4,889,480 

2,511,800 

398.234 

6,300,000 


7,857 
12,675 


Granite, Hallo well, Me., tool dressed t 

Sandstones. Ohio. sawn^ 


nnm'nAAt limeatoTioa. Indiana, sawn II ......... 


16,312 





* Average of twelve determinations, 
t Average of four determinations. 
X Average of two determinations. 



$ Average of five determinations. 
I Average of fonr determinations. 
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Appendix B. 
pbices and cost of cuttinq, 

The prices of stone and the cost of cutting vary with the price of 
labor and the conditions of the market, hence exact figures can not be 
given. Those given below are quoted from reliable sources, and will 
doubtless be found as near correct as possible in a work of this kind. 
The prices are for the rough stone and at the quarry, ordinary size. 





Price per cu- 
bic foot. 


Cost of dressing per square foot. 




Kinds. 


Sawn. 


Rub- 
bed 


Pointed. 


Ax-ham- 
mered. 


Bush*ham- 

mered or 

chiseled. 


fiemarks. 


Granites: 
Common 


$0.35 to $0.75 
.75 to 1.50 

7. 00 to 9.00 
1.50 to 2.50 
2. 00 to 4.00 
4. 00 to 5.00 
.75 to 3.00 

1.00 to 2.00 

1.00 
. 03 to .10 

.10 to .20 

.60 

.60to .76 
.20to .40 

2. 00 to 3.60 






$0.25 to $0.40 
.25 to .40 

.25 
.25 
.25 
.25 
.25 

.lOto .15 


$0.25 to $0.50 
.25 to .50 

.50 
.50 
.60 
.50 
.50 

.80 


$0.40 to $0.75 
.40tO .76 

.76 
.76 
.76 
.76 
.76 




Monnmental . . . 








Marbles: 

Statuary 

Common 

Decorative 

Monumental... 

Sandstones : 
Bro'wn Triassic 


$0.40 
.40 
.40 
.40 
.40 


$0.90 
.90 
.90 
.90 
.90 


Bxtra prices 
for blocks 
Above 25 cu 
bio feet. 


Berea 








N. Y. bluestone 






.16 




.25 


Per square 
footand2to3 
inches thick; 
flagging. 
Per square 
fbotaud4to8 
ioches thick; 
platforms, 
etc. 

Building 
stone. 


Do 








Medina 












Limestones 












Serpentine, Penn- 
sylvania. 
Slates 






.10 


.15 


.16 








Per squares 
100 square 
feet 
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QnaUty. 


Kind of stone. 


Qaarry. 


Price per en- 
bio foot. 


Remarks. 


l!*ir8t 


Statuary 


Poffgio Silvestro.. 


Lira* 
85 to 40 
15 to 18 
30 to 35 
12 to 15 
10 

9. /JO 

6 to 6.50 

4 to 4.25 

10.50 

7 

8.50 
6.50 
a 76 
7.25 
10.50 
10.50 
12 
12 
12 
18 to 20 

11 4 

10.50 
Exceptional. 
do 


) Prices reckoned on blocks 


Second 


. do... - 


of snfQcient size for sn 


First 


do 


Bettogll 


ordinary statue 5 foot in 
height. 

Prices reckoned on bloclis 


Second .. 


do 


do 


First 

Do 


White or black marble 

do 


Canal Bianco 

Gioja 


Second... 


do 


Ravaccione 

TantiSoritti 

"Vara. 


> containing not less tliun 
20 cubic foet. 


Third 


...do 


First 


White veined 




Second... 


do 


Gioia 




First 


Bardiglio 


Para 




Second... 


do 


Gioja 




First 


Bardiglio, veined 


Serravesza 

do 




Second 


Jo 




First 


Portor. black and gold 

Red mixed 


Spezia 




Do 


Levanto 




Do 


Parmazo ^ 

do 


Misefflia 






Poscma 

BoccadelFrobbi.. 
Sienna . ... 


Prices of all of those de- 




do 


l pend upon the sizes of 




Yellow 


the pieces and the 
beauty of the veining. 




Portor 


Monte d'Arma 

Colonnata 

Gra&rnana 




Black 






Breccia 






Yellow 


do 






Green (serpentine) 


Garff^nana 


....do 






do 


Genoa 


....do 






Breccia 


Serravezza 


....do 


. 




Yellow 


Verona 


....do 






Red 


CastolPoggio 


7 











*A lira equals 19.3 cents American money. 

Note.— For this list of quarries and prices we are indebted to Hon. William P. Rice, United State 
consul at Leghorn, Italy. 



Appendix C. 
imports and exports of stone* 

Marhlea imported and entered for consumption in the United States for the years 1867 to 

1883, inclusive. 



Fiscal years end- 
ing J nne 30— 






^ r— ,q 






-I 

Ill 



TotaL 



1867. 

1868. 
1860. 
1870. 
1871. 
1872. 
1873. 
1874. 
1876. 
1876. 
1877. 
1878. 
1870. 
1880. 
1881. 



$5,073 

3.490 

3,124 

1,837 

1,456 

595 

2,124 

198 

184 



$168 

1,081 

21 



$77 
452 



$44 



$28 
318 



427 
126 



96 

204 



87 



11 



330 
655 
619 



$192,514 
309, 750 
359, 881 
332,839 
400, 158 
475, 718 
390,071 
474.680 
627. 628 
529, 126 
349,590 
376, 936 
329, 155 
531,908 
470,047 
486,331 
633,096 



$2,540 
4,403 
3,898 
3,713 
1,134 
4,017 
4,148 
2,863 
1,623 
1,151 
1,404 
592 
427 
7,239 
1,468 
8,582 
2,011 



$51,978 
85, 783 
101, 309 
142, 785 
118, 016 
54,539 
69.991 
51,699 
72,389 
60,596 
77,293 
43,915 
54,857 
62, 715 
82,046 
84,577 
71,905 



$247, 032 
399, 936 
465,088 
479, 337 
525, 598 
539,624 
473. 955 
531, 079 
603,619 
591,885 
430,411 
421, 6C0 
884,023 
601,862 
553,000 
575, 145 
607,631 



In 1884 the classification was as follows : 

Value. 

Marble, in block, roagh or sqaared, of all kinds $511,287 

Veined marble, sawed, dressed, or otherwise, inclading marble slabs and 

marble paving tiles 12,941 

All mannfactores of, not specially enumerated 67,829 

Total 592,057 

* The tables here given relative to the imports and exports of varions kinds of stone 
are taken bodily from Williams's Mineral Resources of the United States, 1883-'84. 
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Building stone {exclusive ofmorhle)^ paving stoncy and stone ballast impm-ted and entered 
for consumption in the United States^ 1867 to 1884, inclusive. 



Fiscal 

years 

ending 

June 30— 


Building 

stone, 

diessed. 


Building stone, 
rough. 


Sand- 
stone. 


Slate, 
chimney 

pieces, 

mantels, 

etc. 


Roofing 
slate. 


Lime- 
stone. 


Paving 
stones. 


Ballast. 


Total 
value. 


Quantity. 


Value. 


1867 . .. 


$59," 08 1 
61, 408 
150, 619 
145,759 
162, 614 
218, 236 
238, 680 
275, 633 
316, 404 
201, 034 
153, 693 
125,493 

75, 501 

76, 741 
104, 296 
127. 476 
122, 463 


Long fns. 






$37, 510 
16, 045 
19, 602 
19, 879 
21,381 

26, 925 
26,643 

27, 519 
42, 022 
44, 266 
34, 479 
39, 93.1 
46, 260 
51, 165 
46, 862 ^ 
45. 774 ' 
44; 375 
34,640 


$85,204 

118, 776 

85, 364 

107, 521 

IIT, 484 

107, 192 

91, 503 

80, ^19 

16,342 

2,051 

4 

275 

620 

■ 72 

2 

154 

2,813 

16, 099 








(?) 


18r»8 








$2,459 
1,486 
1,639 
2, 023 
1,938 
1,705 
2,614 
1,456 
2, 560 
1,990 
2,710 
1,841 
143 


467 
2,034 

5,529 
3,788 
7,246 
2, 017 
1,005 
485 
1, 950 
2,943 
2,383 
3,799 
16, 599 
2,629 
2,576 


$3,' 98?" 
10, 518 
34,703 
11,303 
17, 143 
21, 882 
9,025 
9,350 
6,272 
6,989 
2,365 
7,672 
5,401 
8,792 
6,745 
2,551 


(?) 


1869 




$8,237 


$4,171 
3,101 
3,060 
7, (J80 
6. 100 
8,534 
10, 986 
7,174 
5, 492 
7,136 
13, 956 
lO, 220 
15, 115 




(?) 


1870 




(?) 


1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878. 

1879 

1880 

1881 

1882 

1883....... 

1884 


1,455 

10, 723 
20,226 
19, 658 

' 15, 748 
8,199 
7,584 

10. 197 
6,845 

11, 035 
15, 867 
16, 778 
14, 324 

12. 198 


16, 982 
39, 515 
73,889 
81,645 
67, 357 
34,124 
25, 571 
37, 878 
24,531 
43,997 
65. 950 
75, 369 
64, 767 
50,860 


(?) 
$362, 217 
438, 848 
467,664 
425, 405 
416, 312 
275, 042 
250. 470 
217-, 624 
193. 470 
215, 860 
253, 694 
249, 646 
229. 332 



Marble and stone of domestic production exported from the United States. 



Fiscal year ending 

September 30 

until 1842 and June 

30 since. 



1826. 

1827. 
1828. 
1829. 
1830. 
1831. 
1832. 



1834 

1835. 

1836 

1837. 

1838 

1839 

1840 

1841 

1842.^... 

1843 (nine months) 

1844 

1845 

184'^ 

1847 

1848 

1849 

1850 

1851 

1852 

1853 

1854 

1855 



Bough. 



Manu- 
factured. 


Total. 


$13, 303 


$13, 303 


3,505 


3,505 


3,122 


3,122 


2,647 


2,647 


4,655 


4,655 


3,588 


3,588 


3,455 


3,455 


6,087 


5,087 


7,359 


7,359 


8,687 


8,687 


4,414 


4,414 


5,374 


5,374 


5,199 


6,199 


7,661 


7,661 


35, 794 


35, 794 


33,546 


33, 546 


18, 921 


18,921 


8,545 


8, 545 


19, 135 


19, 135 


17, 626 


17, 626 


14, 234 


14, 2M 


11, 220 


11,220 


22,466 


22. 466 


20, 282 


20, 282 


34, 510 


34, 510 


41, 449 


41, 449 


57, 240 


57, 240 


47, 628 


47, 628 


88, 327 


88, 327 


168,546 


168,546 



Fiscal year ending 
June 30— 



1856.. 

1857.. 

1858.. 

1859- 

1860.. 

1861. 

1862. 

1863., 

1864., 

1865. 

1866. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872 

1873. 

1874 

1875. 

1876. 

1877. 

1878 

1879. 

1880. 

1881. 

1882. 

1883. 

1884. 



Bx)Ugh. 



$57, 715 
74, 261 
89, 703 
53, 983 
60,399 
62, 266 
42, 227 
135, 672 
156. 976 
96, 735 
126, 66& 
125, 968 
95, 480 
131,716 
142. 661 
143, 457 
199,05: 
220, 362 
180, 774 
152, 182 
188, 245 



Manu- 
factured. 



$162, 376 
111,403 
138, 590 
112,214 
176, 239 
185, 267 
195, 442 
138, 428 
144,647 I 
183,782 
112, 830 
138, 558 
105, 046 
87, 13G 
138, 046 
137,613 I 
165,311 
189,795 I 
168,977 I 
254, 356 
236, 255 I 
917,937 , 
597, 356 i 
430, 848 
453, 912 
409, 433 
433, 656 
389, 371 
415, 015 



Total. 



$162, 376 

111, 403 
138, 590 

112, 214 
176, 239 
185, 267 
195, 442 
138, 428 
202, 362 
258, 043 
202, 533 
192. 541 
165, 446 
149, 401 
180, 273 
273,285 
322, 287 
286, 530 
295, 646 
380, 324 
331,735 

1,049,663 
740, 017 
574, 305 
652, 963 
629, 795 
614, 430 
541, 553 



H. Mis. 170, pt. 2 33 
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Marble and stoncy and manufaclures of marhle and stone, of foreign production exported 
from the United StateSf 1872 to 1884, inclusive. 



Fiscal yeai ending Jane 



1872. 
1873. 
1874. 
1875. 
1876. 



Value. 



$1,929 
4,571 
1,928 
3,428 

13, 371 



Fiscal year ending Jane 
30- 



1877. 
1878. 
1879 . 



Value ^^^^^ y^^ ending June 

!i 



$8, 475 I 1881 . 

3, 448 1882 . 

6, 364 I 1883 . 

6,816 I 1884. 



Value. 



$709 
4,848 

490 i 

8,420. -^ 



Summarizing the foregoing statistics the movement during the fiscal 
years 1882, 1883, and 1884 may be stated thus : 

Balance of trade in marble and stone. 





Imports. 


Exports. 


Excess of 
imports 
over ex- 
ports. 


Fiscal year ending June 30— 


Of domestic 
produc- 
tions. 


Re-exports 
of foreign 
produc- 
tions. 


Total 
exports. 


1882 


$828, 839 

1, 475, 658 

821, 389 


$614, 430 
541, 553 
603, 260 


$4,844 

490 

8,420 


$619, 278 
542, 043 
611, 680 


$209,561 
933, 615 
209, 709 


1883 


1884 





In addition to the domestic exports tabulated there are occasional 
insignificant exports of roofing slate, amounting in 1871 to $1,256, and 
in 1881 to $1,018. 



Appendix D. 



LIST OF SOME OF THE MORE IMPORTANT STONE STRUCTURES OF THE 

UNITED STATES. 



LooaUty. 



Stmctnre. 



Material. 



Date of 
erec- 
tion. 



Akron, Ohio .. 
Albany, N. T 

Augusta, Me . 

Atlanta, Ga... 
Baltimore, Md 



Bangor, Me . . . 
Boston, Macs . 



Memorial Chapel . 
State Capitol 



City Hall , 

United States court and post-of- 
fice building. 

State Capitol 

Asylum for the Insane 

United States Arsenal , 

United States post-office and 
court-house. 

Eutaw Place Baptist Church 



Sandstone, Marietta, Ohio 

Granite, Hallowell, Me. (in great 
part). 

Gran i te, Millford, Mass 

Granite, Maine 



1863-'82 



Presbyteiian 



Granite, HalloweU, Me . 

do 

do 

Granite, Vt 



1884 

1829-'32 

1837-'40 

1828 

1880 



White marble (dolomite), Texas 

and Cockeysville, Md. 
do 



.do. 



-do. 
do 



Sandstone, New Brunswick, N. J. 
Gneiss, Jones's Falls, Md 



Brown Memorial Presbyterian 

Church. 
Franklin Street 

Church. 

City Hall 

Peabody Institute 

First Presbyterian Church 

City Prison , 

Catholic Cathedral Gneiss, Ellicolt City, Md 

Post-office and custom-house Granite, Frankfort, Me. . . 

King's Chapel Granite (bowlders) 

Unit«d States custom-house Granite, Quincy, Mass 

United States court-house do 

Masonic Temple do 

St. Paul's Church i do '.. 

Merchants 'Exchange do 

Mount Vernon Church do 

Unitarian Church, Jamaica Plains do 

Bowdoiii Square Baptist Church..' do 

Bunker Hill Monument ' do 

United States post-office Granite, Cape Ann, Mass 

Boston Water-works do 

St. Vincent de Paul Church ' do .-, 

Herald Building Granite, Concord, N. H . . , 

Transcript Building do 

Advertiser Building ' do 

Massachusetts General Hospital. . Granite, Westford, Mass 
Massachusetts General Hospital I do. 

(addition). I 

Equitable Insurance Company's ; Granite, HalloweU, Me 

building. 
Odd Fellows' Memorial Hall (in 

part). 

Parker House, on School street 

St. Cloud Hotel 
Hotel Dartmouth 

Hotel Vendome (old part) Marble, Italy 

New York Mutual Life Insurance Marble (dolomite), Tiickahoe, N. T 

Company's building. 

Hotel Vendome (new part) do 

Hotel Pelham ! Red sandstone, Portland, Conn., 

I and New Jersey. 

Second Unitarian Church | Red sandstone, Newark, N. J 

Arlington Street Church Red sandstone, Belleville and Lit- 
tle Falls, N.J 



1806 

1855 

1749- '54 

1837. '48 

1830- '3 1 

1828-'29 

1820 

1M2 



1825-'42 
1869-'82 




Young Men's Christian Union, 

Boylston street. 
Young Men's Christian Union . . 



Red sandstone. Bay View, New 

Brunswick. 
Sandstone, Amherst, Ohio 
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1818-'21 
1846 
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LIST OF SOME OF THE MORE IMPORTANT STONE STRUCTURES OF THE 
UNITED /ST^T^iS— Continued. 



LooaUfcy. 



Stmotnre. 



MateiiaL 



Date of 
erec- 
tion. 



Boston, Mass . 



Brooklyn, N. T 

Cambrid 
Chicago, 



Cambridcre, Mass . 
»,I11 



Colombia, S. C . 
Denver, Colo . . 



Hoboken, N. J 

Jersey City, N. J. 

Maiden, Mass 



Middletown, Conn .. 
Minneapolis, Minn . 



Mobile, Ala 

Nashville, Tenn . 



Newark, N.J 

New Orleans, La . . . 
New York City 



Harvard College Building, Arch 
street. 

First Charch, Marlborough and 
Berkeley streets. 

Brattle Squate Church 

Central CoDgregational Church... 

Bmanuel Churcb, Newbury street. 

New Old South Church 

Second Universalist Church 

Tremont Street Methodist Epis- 
copal Church. 

Cathedral of the Holv Cross 

St. James (Episcopal) Church 

St. Peter's Church (Dorchester) . . 

Trinity Church 

Academy of Design, Montague 
street. 

Soldiers' Monument 

Court-house 



Sandstone, Amherst, Ohio — 
Conglomerate, Boxbury, Mass . 



do. 

do.. 

do. 

do. 

do. 

do. 



4 



.do. 
.do. 
do.. 



Granite, Dedham, Mass 

Brown sandstone, Portland, Conn. 



.do. 



Custom-house and post-office 

building. 
Chamber of Commerce 



Granite, Mason, N. H 

Dolomite, Lemont, 111 

5 Granite, Fox Island, Me 

^Oolitic limestone, Bedford, Ind . 

Sandstone, Freestone, Ohio 1880 



Palmer House 

Grand Pacific Hotel 

St. Paul Universalist Church 

Union League Club house 



Central Music Hall 

State House 

Post-office and court-house . . . 

Windsor Hotel 

Union Depot 

Union Pacific Freight Depot.. 

Kio Grande Depot , 

Stevens's Institute , 

Court-house 

St. Patrick's Cathedral , 

Converse Memorial Library . . 



"Wesleyan University buildings. 
"Washburne Flouring Mills 



University of Minnesota 

I Universalist Church 

City hall 

Westminister Presbyterian 
Church. 

Custom-Honse 

do 



State capitol 

Custom -house and post-office 

building. 

County court-house 

Custom-house 

Monument to General Robert B. C 

Lee. I 

Columbia College 

Trinity Church, Broadway and 

Wall street. 
Lenox Library, Fifth avenue and 

Seventieth street. 
Hospital, Sailors' Snug Harbor, 

Staten Island. 

Ludlow street jail 

Halls of justice or " Tombs " 

Seventh Regiment armory , 

Metropolitan Museum of Art 

New York post-office 

Court-house in City HaU Park. . . 

Astor House.. 

Reformed Church, La Fayette 

Place. 
^Syptian obelisk in Central Park 



Granite, Fox Island and Hallo- 
well, Me. 

Sandstone, Amherst, Ohio 

do 

Dolomite, Lemont, 111 

Brown sandstone, Springfield, 
Mass. 

Dolomite, Lemont, Hi 

Granite, near Columbia, S. C 

Granite, Winnsborough, S. C 

Rhyolite-tuflf, Douglas County, Colo. . 

....'..do 

do... 

do 

Diabase, Jersey City, N. J 

do 

do 

Sand.stone, East Long Meadow, 
Mass. 

Brown sandstone, Portland, Conn . 

Magnesian limestone, Minneapo- 
lis, Minn. ' 

do 1 

do ; 1873-'85 

......do ' 

Brown sandstone, Fond dn Lac, 1881-'83 
Minn. 

Granite, Quincy, Mass , 1858 

Oolitic limestone, Bowling Green, 1882 

Ky. i 

Limestone near Nashville, Tenn . . I 

Sandstone. Little Falls, N. J | 1859 



.do. 



Granite, (Juincy, Mass 

Granite, Cxeorgia 

Gray marble, Knoxville, Tenn — 

Red sandstone, Potsdam, N. Y 

Brown sandstone, Little Falls, N.J. 



Limestone, Looki>ort, N. Y., 
Granite, Spruce Head, Me.. 



Granite, HaUowell, Me 

do 

Granite, Round Pond, Me. 
Granite, Mt. Deseit, Me . . 
Granite, Dix Island, Me ... 

do 

Granite, Quincy, Mass 

do 



Hornblende granite, Egyt>t . 



1872 



1883 
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LIST OF SOME OF THE MORE IMPORTANT STONE STRUCTURES OF THE 
UNITED STATES— OoniiuvL^A. 



Locality. 



Structure. 



Material, 



Date of 
erec- 
tion. 



ifew York City. 



New York City and 
Brooklyn. 



Philadelphia. Pa. . . 



Portland, He . 



Providence, B. I. 



St. Patrick's Cathedral (in part). 
Old city hall, east, south, and 

west fronts. 
Treasury building. Wall street . . 
St. Patrick's Cathedral (in part) . . 

Stock Exchange 

St. Patrick's Cathedral (in part). 

Union Dime Savings Bank .... . - 

Fortifications, Fort Richmond 

Fortifications, Fort Lafayette 

Fortifications at Willets Point . . . 
Fortifications at Governor's Isl- 
and. 
Fortifications at Bedloe's Island.. 

Fortifications at Ellis Island , 

Fortifications, Fort Schuyler, 

Throgg's Neck. 
Fortifications, Fort Wadsworth, 
Staten Island. 

Fortifications, Fort Hamilton 

Fortifications, Fort Diamond 

f 



New York and Brooklyn bridge . ^ 



GirardBank. 



United States custom-house . . . 

United States mint 

United States Naval Asylum . . 

Merchants' Exchange 

Girard College 

Philadelphia National Bank ... 

First National Bank 

New Masonic Temple 



Dolomite (marble), Lee, Mass 

Dolomite (marble), West Stock- 
bridge, Mass. 

, do 

Dolomite (marble), Tuckahoe,N.Y. 

do 

"Snowfiake" marble (dolomite), 
Pleasantville, N. Y. 

Marble (dolomite), Pleasantville, 
N. Y. 

Granite, Dix Island, Me 

Brown sandstone. New Jersey 

Granite, Spruce Head, Me 

do 



do. 

do., 

Gneiss . 



Granite, Maine. 



-do. 
-do. 



NewPost-Office 

St. Mark's Protestant Episcopal 
Church. 

Bank of Commerce 

Bank of North America 

Holy Trinity Episcopal Church . 

Fifth Baptist Church , 

New city buildings 

University of Pennsylvania , 

Memorial Baptist Church 

Holy Communion Church 

Academy of Natural Sciences . . . 

Young Men's Christian Associa- 
tion. 

Forts Preble, Scammel, and Gorges 



Post-office 

Custom-house. 
City hall 



Granite, Frankfort, Me.: Concord, 
N.H.; Spruce Head, Me.; Cape 
Ann, Mass.; Hurricane Island, 
Me.; Westerly, R. I.; East Blue- 
hill, Me.; Stony Creek, Conn.; 
Mt. Desert Island, Me.; Chance- 
burgh, N. J. 

Limestone, Kondout, N. Y. ; King- 
ston, N. Y.; Isle La Motte, 
Lake Champlain; Willsborough 
Point, Lake Champlain; near 
Catskill, N. Y. 

Limestone (marble), Montgomery 
County, Pa. 

do : 

do 

do 

do 

do 

Granite, Quincy, Mass 

do 

Granite, Fox Island, Me.; Cape 
Ann, Mass. 

Granite, Dix Island, Me.; Rich- 
mond, Va. 

Sandstone, Portland, Conn 



.do. 
.do., 
.do. 
do. 



Dolomite (marble), Lee Mass 

Serpentine, Chester County, Pa. 

do 

do 

do 

Sandstone, Ohio 



Soldiers' and sailors' monument . 

Post-office and custom-house 

Roger Williams's monument 

New Catholic cathedral 

Grace Church 

First Congregational Church 



Granite, Mount Waldo, Biddeford, 

and Spruce Head, Me. 
Crystalline limestone (marble), 

Vermont. 
Granite, Hallowell, Me., Concord, 

N. H. 
Granite, Hurricane Island, Me.; 

Westerly, R. I., and Concord, 

N.H. 

Granite, Westerly, R. I 

Granite, Quincy, Mass 

Granite, Westerly, R. I 

Sandstone, Portland, Conn 

Sandstone, Little Falls, N. J 

Granite. Smithfield, R. I 



1798 

1819 
1829 
1830 
1832 
1833 
1850-'60 
1865 
1872 

1885 

1849 

1850 
1850 
1857 
1863 



1871 
1874 
1875 
1876 
1868 



1872 
1872 



1858 
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LIST OF SOME OF THE 'MORE IMPORTANT STONE STRUCTURES OF THE 
UNITED STATES— Continued. 



Locality. 



Stmctnre. 



Material. 



Date of 
erec- 
tion. 



Saint Paul, Minn. 



Salt Lake City, tJtah. 
San Francisco, Cal... 



Savannah, G& 

TrentoD, N.J 

Wasliington, D. C 



Gatliolic cathedral . 



Unitarian church 

St. Paul's Episcopal church. 



United States castom-house and- 
post-office. 

Adams school 

Franklin school 

County iail 

Assembly house 



New Mormon Temple.. 
Bank of California 



United States mint . 



Presbyterian church 

Custom-house 

State capitol 

State prison 

Executive Mansion 

Treasury Building, old portion.. . 
Treasury Building, new portion. . , 
Patent Office Building, old portion. 
Patent Office Building, extension. 

Chapel in Oak Hill Cemetery 

Georgetown College (new build- 
ing.) 

Cabin John's Bridge, parapets 
and coping. 

Washington Monument, exterior, 
in part. 

Washington Monument, exterior. 

Washington Monument, interior. . 



General Post-Office, old portion .. 

General Post-Offlce, extension 

United States Capitol, old portion. 
United States Capitol, extension . . 
United States Capitol, extension, 
columns. 

Smithsonian Institution 

St. Dominick's Church 

Corcoran Art Gallery (in part) . . 



State, War, and Navy Building. 
Butler house, Capitol Hill 



Maniesian limestone. Saint Paul, 

Minn. 

do 

Magnesian limestone, Kasota, 

Minn. 
do 



.do. 
.do. 
• do. 



Granite, Little Cottonwood Cafion, 
Utah. 

do 

Blue sandstone, Angel Island, 
San Francisco Bay. 

Sandstone, New • Castle Island, 
Gulf of (jreorgia, British Colum- 
bia. 

Granite, Quincy, Mass 

do 

Sandstone, Trenton, N. J 

do 

Sandstone, Acquia Creek 

do 

Granite, Dix Island, Maine 

Sandstone, Acquia Creek, Va — 

Dolomite (marble), Cockeysville, 
Md. 

Mica schist, near Washington . . 

do 



Sandstone, Seneca Creek, Md 

Dolomite (marble), Lee, Mass.. 

Dolomite (marble), Cockeysville^ 

Md. 
Mica schist, near Washington ; 

granite, Massachusetts and 

Maine. 
Dolomite (marble). West Chester, 

N.Y. 
Dolomite (marble), Cockeysville, 

Md. 

Sandstone, Acquia Creek 

Dolomite (marble;, Lee, Mass... 
Dolomite (marble), Cockeysville, 

Md. 

Sandstone, Seneca Creek, Md 

Gneiss, Port Deposit, Md 

Sandstone, Belleville, N. J , 

Basement and sub-basement gran- 

ite,Maine ; superstructure gran- 
ite, near Richmond, Va. 
Granite, Cape Ann, Mass 



A 



l873-'74 
1872 



1865 
1874 



1852 



1836 '41 

1855 

1837-'42 

1849- '64 



1848-'55 
1848-'84 



1839 
1855 



1793 
1851-'65 



1847-'56 
'l87i-"'86 



Appendix E. 
bibliography of works on building stone. 

The following list includes all the principal works on the subject of 

building stone which have come under the writer's notice. It does not 

include isolated and special papers which have appeared from time to 

time in various journals and periodicals, or State geological reports. 

Such, when containing matter of suflBcient importance, have been men- 
tioned in the text and reference given in the foot-notes. The list is 

arranged alphabetically by authors. 

Blum, Dr. J. Reinhard. Lithurgik oder Mineralien und Felsarten nach ihrer An- 
wenduug in okouomischer, artistischer und technischer Hiusicht systematisch 
abgehandelt. Stuttgart, 1840. 

BOhme, Dr. Die Festigkeit der Baumaterialien. Resultate der Untersuchungen in 
der Station zur Priifung der Festigkeit von Bausteinen an der koniglichen 
Gewerbe-Akademie zu Berlin, etc. Berlin, 1876. 

BuRGOYNE, Sir John. Rudimentary Treatise on the Blasting and Quarrying of 
Stone. London : J. Wesle, 1852. 

BuRNHAM, S. M. History and Uses of Limestone and Marbles. Illustrated with 
colored plates. Boston : S. E. Cassino & Co., 1883. 

Chateau, Theodore. Technologic du B^timent ou Etude Complete des Matdriaux 
de tonte Esp^ce employes dans les constructions, etc. 2. 6d. Paris, 1880. 

Davies, D. C. Slate and Slate Quarrying. London: Crosby, Lockwood & Co., 1878. 

Delesse, a. Mat<5riaux de Construction de FExposition Universelle de 1875. Paris, 
1856. 

Dobson, Edward. Masonry and Stone-cutting. Weale's Rudimentary series. Lon- 
don: Crosby, Lockwood & Co., 1873. 

Gerstenbergk, Heinrich von. Katechismus der Baumaterialkunde, etc. Berlin, 
1868. 

Gottgetreu, Rudolph. Physische und Chemische Beschaffenheit der Baumate- 
rialien. 2 vols. Berlin, 1880-81. Verlag von Julius Springer. 

Grueber, Bernhard. Die Baumaterialien-Lehre. Berlin, 1863. Verlag von Ernst 
& Korn. 

GwiLT, Joseph. An Encyclopedia of Architecture. London, 1851. 

Hall, Prof. James. Report on Building Stones. 

Hartmann, Dr. Carl. Vollstiindiges Handbuch der Steinarbeiten, etc. Weimar, 
1862. 

Hauenschild, Hans. Katechismus der Baumaterialien. Wien : Lehmann & Went- 
zel, 1879. 

Hull, Edward. A Treatise on the Building and Ornamental Stones of Great Bri- 
tain and Foreign Countries. London : Macmillan & Co., 1872. 

Kersten, E. Die Baumaterialienkunde, etc. Leipzig (not dated). Verlag von 
Eduard Hahnel. 
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E5LL8CH, Carl. Die Baumaterialienkuude fur ausfuhrende Bautechniker und fiir 

Studirende der BaawiBseQschaft. Schwetschke & Sohn. Bruhn, 1861. 
Mai*6cot, L6on. Mat^riaux de Construction employes en Belgique. Bruxelles & 

Li^ge, 1866. 
Newberry, J. S. Bailding and Ornamental Stones. Report of Judges, Group 1, U. 

S. Internat. Ex., 1876, Vol. iii. Washington, 1880. 
Notes on Building Construction. Part lu. Materials (South Kensington Educational 

Series). London, Oxford, and Cambridge, 1879. 
SCHLEGEL, Carl Friedrich. Die Lehre von den Baumaterialien und den Arbeiien 

der Maurer. Leipzig : Verlag von Heinrich Matthes, 1857. 
Schmidt, Otto. Die Baumaterialien. Berlin, 1881. Verlag von Theodor Hofmann. 
Report on the Building Stones of the United States, and Statistics of the Quarry 

Industry for 1880. Vol. x. Report of the Tenth Census of the United Stales. 

Washington : Government Printing Office, 1884. 
Thurston, R. H. Materials of Construction. New York : Wiley & Sons, 1885. 
Violet, Adolph. Les Marbres et les Machines h, travailler le marbre. (Rapporie 

sur PExposition de 1878, xxviii.) Paris, 1879. 
Visser, J. E. Die Baumaterialien. Handbuch fiir Architecten, etc. Emden, 1861. 
Webber, Martin. Das Schleifen, Polireo, Farben und kiinstlerische Verzieren des 

Marmors. Weimar, 1878. Bernhard Friedrich Voigt. 
Wenck, Dr. Julius. Die Lehre von den Baumaterialien, etc. Berlin, 1863. 



Appendix F. 
glossary of terms. 

iEolian rocks. Fragmental rooks composed of wind-drifted materials. The "drift 
sand rock/' the common huilding stone of Bermuda, is a good example. . 

Argillaceous. Containing clayey matter. 

Ashlar masonry. Cut stone laid in continuous courses. 

Bardlglio. This is a favorite Italian marhle obtained on Montalto, on the southern 
borders of Tuscany. It is a gray or bluish color, traversed by dark veins. 
In some specimens the veining assumes the appearance of flowers, when it is 
known as Bardiglio fiorito. The name is now commonly applied to any mar- 
ble having this color and veining. 

Bastard granite. A somewhat indefinite name given by quarrymen to gneissic or 
schistose rocks, resembling granites in a general way, but differing in structure. 
The name is frequently applied by quarrymen to any vein or dike rock occur- 
ring in a granite quarry. 

Bird's-eye-marble. A term used in Iowa to designate a fossil coral (Acervularia 
davidsonia), and used for making small ornaments. 

Bituminous. Containing bitumen. 

Breast. The face or wall of a quarry is sometimes called by this name. 

Breccias. Fragmental stones, the individual particles of which are large and angular 
in form. 

Bluestone. In Maryland a gray gneiss ; in Ohio a gray sandstone ; in the District of 
Columbia a inica schist ; in New York a blue-gray sandstone ; in Pennsylvania 
a blue-gray sandstone . A popular term ; not sufficiently definite to be of value. 

Butt. The butt of a slate quarry is where the overlying rock comes in contact with 
an inclined stratum of slate rock. 

Calcareous. Containing lime. 

Cavernous. Containing irregular cavities or pores, due in most cases to the removal 
of some mineral, or in limestones of a fossil. 

Cellular or vesicular. Containing cells or vesicles. This structure is very com- 
mon in recent eruptive rocks, especially the glassy forms. Sometimes the stone 
contains so many cells that it will float on water, as is the case with common 
pumice. These cells are in many cases subsequently filled with other minerals, 
and the rock is then called amygdaloidal. The Brighton melaphyr is the best 
example of amygdaloidal structure found in our building stones. 

Choncoidal fracture. When the surfaces of a chip broken off by a hammer are 
curved like a bivalve mollusk the stone is said to have a choncoidal fracture. 
Compact stones, like lithographic limestones, obsidians, and flints, usually 
break in this manner. 

Clay holes. Cavities in stones which are usually filled with fine sand or clayey ma- 
terial often of a lighter color than the stone itself and so loosely coherent as to 
fall away immediately or to weather out on exposure. They are especially 
prevalent in many of our Triassic sandstones, and, besides being unsightly, are 
elements of weakness and should always be avoided. 
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Concretionary. Made of coucretious, or rouuded particles formed by the collecting of 
mineral matter around some center so as to form a rounded mass composed of con- 
centric layers like the coatings of an onion. When the concretions are small, 
like the roe of a fish, the structure is called oolUiCj or if large as a pea, pisoUtic. 
The best examples of this structure in our building stones are the oolitic lime- 
stones of Bedford, Ind., and other places. A rare structure in crystalline rocks. 

Conglomerates. Fragmental stones composed of large, rounded fragments. 

Coquina. The Spanish name for a shell limestone which occurs abundantly in Flor- 
ida, composed simply of a mass of shells connected together. 

Coral limestone. A rock composed of fragments of corals. 

Crystalline. Consisting wholly of crystals or crystalline particles, not fragmental. 
Rocks which like granite or crystalline limestone are made up wholly of crys- 
talline grains are csAled crystalline- granular or granular-cryatalline rocks. The 
tQTins micro -crystalline and crypto-crystalline are often applied to rocks in which 
the individual particles are too small to be readily distinguished by the unaided 
eye. Such rocks are sometimes called compact^ a term which is also applied to 
fragmental rocks of similar texture. 

Curb. A flat piece of stone placed vertically, bounding the street edges of side- 
walks, etc. 

Diabase. A n eruptive rock composed essentially of a plagioclase feldspar and augite. 

Dikes (or dykes). Masses of volcanic rock which bave been forced up from below 
in a molten condition to fill fractures or fissures in the earth's crust. Such are 
also called trap-rocks. The diabases and a variety of eruptive rocks frequently 
occur in the form of dikes. 

Diorite. An eruptive rock composed essentially of a plagioclase, feldspar, and horn- 
blende. 

Dip. The slope or pitch of the strata, or the angle which the layers make with 
the plane of the horizon. 

Dolomite. A stone composed of mixed calcium and magnesium carbonates. 

A "Dry." A natural seam usually invisible when the rock is freshly quarried, but 
which is brought out on exposure to weather or sometimes during the process 
or cutting. A very serious defect in many stones. 

Escarpment. A nearly vertical natural face of rock or ledge. 

Feldspathic. Containing feldspar. 

Ferruginous. Containing iron oxides. 

Fibrous. Having a structure as though made up of bundles of distinct fibers. This 
structure is not found in any building stone, but is common in some forms of 
gypsum and of calcite, which are used for making small ornaments. 

Flagstone. Any kind of a stone which separates naturally into thin tabular plates 
suitable for pavements and curbing. Especially applicable to sandstones and 
schists. 

Flint. Quartz in any kind of rock is commonly known to quarrymen as flint. True 
flint is amorphous silica, occurring in nodular form in chalk beds. 

Foliated or schistose. Terms applied to rocks which, like gneiss and schist, have 
their constituents arranged in' more or less definite nearly parallel planes. 

Fragmental or clastic. Terms which are applied to rocks composed of fragments, 
like ordinary sandstone. When the fragments are the size of a pea or larger, 
and rounded in form, the structure is called conglomerated^ or if the particles 
are angular, hrecciated. 

Freestone. This is a term which has been applied to stones that work freely in any 
direction. Especially applied to sandstones and limestones. A term of no spe- 
cial value, as it is too indefinite. 

Gneiss. A rock of the composition of granite but in which the ingredients are 
arranged in more or less parallel layers. 

Gneissoid. Like gneiss. 

Grain. The direction in a rock at right angles with the rift, 



BUILDING AND ORNAMENTAL STONES. 523 

Granite. A rock consisting of quartz, orthoclase, and mica or other accessory min- 
erals. In the stone-cutter's nomenclature no distinction is made between the 
Yarietios ; all stones which are hard, granular, and crystallized are called gran- 
ite. 

Granitoid. Thoroughly crystalline and massive, like granite. * 

Granular. A term applied to rocks composed of distinct grains, whether fragmental 
and water worn or crystalline. 

Greenstone or griinstein. A term formerly used to designate certain basic eruptive 
rocks occurring in the form of dikes. Through mistaken notions regarding their 
true nature and from a general similarity in their appearance the name was 
made to include a variety of compact, dark-greenish or nearly black rocks, 
which microscopic examination has shown to be principally diabase and dio- 
rite. 

Grit. Any sharp, gritty sandstone or schist used as a whetstone or hone. 

Grub-saw. A saw made from a notched blade of thin iron, and provided with a 
wooden back. Used with sand for sawing wtone by hand-power. (See Plate v.) 

Guys. Ropes or chains used to prevent anything from swinging or moving about. 

Hackly fracture. A term applied when the surfaces of a fracture are rough and 
jagged. 

Joints. Divisional planes which divide the rock in the quarry into natural blocks. 
There are usually two or three nearly parallel series called by quarry men 
end joints, back joints, and bottom joints, according to their position. (See 
section F.) 

Ledge. Any natural solid body of rock. 

Lewis hole. The Lewis " hole consists of a series of two or more holes drilled as 
closely together as possible, and then connected by knocking out the thin par- 
tition between them, forming thus one wide hole, having its greatest diameter 
in a plane with the desired rift. Blasts from such holes are wedge-like in 
their action, and by means of them larger and better-shaped blocks can be 
taken out than would otherwise be possible. This style of hole is saidt to 
have been devised by a Mr. Joseph Richards, of Quincy, though at aboat what 
date we are not informed. This same gentleman was also the inventor of the 
bush hammer, which, however, when first patented, about 1831, consisted of a 
solid piece, instead of several pieces bolted together as now. 

Limestone. Under this term almost all the calcareous quarried rocks, whether frag- 
mental or crystalline, are classified. 

Liver rock. This term is applied to that variety of the Ohio sandstone which breaks 
or cuts as readily in one direction as in another. In other words, the working 
of the stone is not affected by stratification. 

Lyonaise marble. A local term applied to marbles which are composed of a mixture 
of red and white colors, as those of Mallet's Bay, Vt. 

Marble. Any limestone or dolomi te capable of being polished and suited for orna- 
mental work. 

Massive; unstratified. Having, no definite arrangement in layers or strata, but the 
various ingredients being thoroughly commingled, as in granite and diabase. 

Nigger head. (1) The black concretionary nodules found in granite; 

(2) Any hard, dark, colored rock weathering out into rounded nodules or 
bowlders ; 

(3) Slaty rock associated with sandstone. A quarryman's term. 
Oolite. A stone composed of small globules resembling the roe of a fish. 
Ophiocalcite. A mixture of serpentine and limestone. 

* This word is spelled by some Louis, 
t Potter's History of Quincy, Mass. 
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Orbitoides limestone. A fossiliferous limestone abundant in the apper Eocene 
formation in the Southern States. 

Perch. In Philadelphia, 22 cubic feet are called a perch. A perch of masonry 
contains 24i cubic feet, 16i x li x 1. It is usually taken at 25 cubic feet. The 
term is falling into disuse. * 

Plucky. A term often used by stone-cutters to designate stones which under the 
chisel break away in irregularly conchoidal chips, and which are therefore diflS- 
cult to trim to a line or to bring to a perfect surface. Common in compact 
and impure limestones. 

Porphyry. Any stone composed of an extremely fine groundmass in which larger 
crystals are developed. 

Porphyritic. When a rock consists of a compact or fine and evenly crystalline 
groundmass, throughout which are scattered- larger crystals, usually of feld- 
spar, the structure is said to be porphyritic. This structure is quite common in 
granite, but is not particularly noticeable, owing to the slight contrast in color 
between the -larger crystals and the finer groundmass. It is most noticeable in 
such rocks as the felsites, in which, as is the case with some of the ** porphy- 
ries" of eastern Massachusetts, the groundmass is exceedingly dense and compact 
and of a black or red color, while the large feldspar crystals are white and 
stand out in very marked contrast. This structure is so striking in appearance 
that rocks possessing it in any marked degree are popularly called porphy- 
ries whatever may be their mineral composition. The term porphyry is said 
to have been originally applied to certain kinds of igneous rocks of a reddish 
or purple color, such as the celebrated red porphyry or " roseoantico" of Egypt. 
The word is now used by the best authorities almost wholly in its adjective 
sense, since any rock may possess this structure whatever its origin or composi- 
tion may be.* 

Putty powder, or polishing putty, is a fine'whitish powder, consisting in the com- 
mercial form of about equal parts oxide of tin and lead. Used in polishing 
stone and glass. 

Quarry. *&.ny opening in a ledge for taking out stone. 

Quarry water. All rocks when first taken from the quarry contain more or less wa- 
ter, which evaporates on exposure, leaving the stone considerably harder. In 
sandstones this quarry water is considered by Newberry to be a solution of 
silica (Rep. of Judges, Group 1, p. 127). Its composition probably varies greatly 
in dift'erent classes of rocks. (See p. 339.) 

Rhyolite. A post-Tertiary volcanic rock of the composition of granite. 

Rift. The direction in a rock parallel to the lamination or foliation, and along which 
it splits with greatest ease. 

Rubberstone. A sharp-gritted Ohio or Indiana sandstone used for sharpening shoe- 
knives ; also called a shoe-stone. 

Rubble masonry. Rough, unsquared stones laid in irregular courses. 

Baccharoidal. Having a grain and structure like that of loaf sugar. Common in 
crystalline limestone. 

Salt veins. A term applied by the quarrymen to the coarse granite veins from 2 
inches to 2 or more feet thick, and which are found intersecting granites and 
older crystalline rocks. 

Sv;ab. A local term used in certain sandstone quarries in Iowa. The stone is very 
massive and is broken from the quarry in irregular lumps by blasting. These 
lumps are then trimmed down to a shape approximately rectangular by means 
of heavy picks. This process is denominated scabbing. 

Sap. The term originated from imagined analogy between the decomposed layer 
and the sap wood of trees. A term applied to the stained and worthless por- 
tions of the stone extending inward from the point. 

* Hull, Building and Ornamental Stones, p. 75. 
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Sculp. To sculp slates is to break up the large blocks into long slabs, suitable to 

split. 
Segregated. A term applied to the veins and nodular masses of finer or coarser 

texture that have formed in granite and other crystalline rocks ; as for exam- 
^ pie, the bla ck patches in granite. 
Serpentine. A rock composed of hydrous magnesia silicate. 
Shell limestone. Rock composed of consolidated shells. 
Siliceous. Containing silica. 
Spalls. This is a term which is used quite generally by stone-cutters to denote the 

chips and other waste material cut from a block in process of dressing. 
Spider-web. A term applied to the wavy liues in the Ohio sandstones, and which 

are caused by stains of iron oxide. Frequently seen in sawed stones, especially 

where the lamination is slightly oblique or irregular. It is very like the grain 

of wood which shows in a planed board. 
Split rock. This term applies to those rocks possessing tabular structure, or which 

cleave easily in the lines of lamination, and are consequently applicable to the 

preparation of flagging and for curbstones. 
Stalactitic marble. This is a marble which is formed by the deposit of lime car- 
bonates from waters percolating into cavities or caves. 
Strata. Layers or beds of rock of the same kind lying one upon another. 
Stratified ; bedded. Composed of layers or beds lying parallel to one another, as is 

so frequently seen in sandstone and limestone. When the strata are fine and 

leaf-like the structure is called laminated or shaly. 
Stieaked. Having some of the miueral constituents so arranged as to give the rock 

a striped or streaked appearance. In the eruptive rocks this structure is often 

produced by the flowing of the mass in a partially cooled condition. It is best 

seen in obsidian, rhyolite, and quartz porphyries. 
Stock. The useful rock taken from a quarry. 

Strike. The direction in strata at right angles to the dip, or the course of a horizon- 
tal line on the surface of inclined beds. 
Syenite. A granular massive rock with the structure of a granite, but containing 

no quartz. 
Trachyte. A post Tertiary volcanic rock of the composition of syenite. 
Trap or trap-rock. (See Dikes and Greenstone.) The name applies to the manner in 

which a rock occurs, and is not itself a name of specific value. 
Travertine. A calcareous rock deposited by water from solution, and which was 

used as a building stone in Rome. (See text.) 
Verde antique. Antique green. A rock composed of a mixture of serpentine and 

limestone. 
Vitreous or glassy. These terms are applied to rocks that have a structure like glass, 

as obsidian. Rocks of this type are at present little used for any kind of work. 



Appendix G. 

catalogue of the collection of building and ornamental 
stones in the u. s. national museum. 

I. United States and Territories. 

ALABAMA. 

Limestone. Fine ; dark drab. Calera, Shelby County. Calera Lime Works. Cen- 
tennial, 1876. 17481. 

Fossiliferous ; semi- crystalline ; very light drab. Near Florence, Lauderdale 

County. Douglass quarries. Maj. W. R. King, U. S. Army. 27328. 
Fossiliferous; semi-crystalline; light drab. Near Florence, Lauderdale County. 

Harkin's quarry. Maj. W. R. King, U. S. Army. 27327. 
Coarse ; porous ; light buff. Turk^s Cave. U. S. Geological Survey, 1884. 

35782. 

Oolitic ; fine ; light colored. Near Dickson, Colbert County. Quarries of T. 

L. Fossick & Co. Tenth Census, 1880 ; 2 specimens. 26759. 

Fine ; light brown ; fossiliferous. Near Tuscumbia, Colbert County. Bowser's 

quarry. Maj. W. R. King, U. S. Army. 273ii5. 

Oolitic; semi-crystalline; drab. Trinity, Lawrence County. Trinity quarry. 

Maj. W. R. King, U. S. Army. 27329. 

Fossiliferous ; semi-crystalline ; light colored. Near Leighton, Lawrence 

County. Walker's quarry. Maj. W. R. King, U. S. Army. 27326. 
Limestone [marble]. White; crystalline. About 4 by 4 by 2 inches. Talladega 
County. Centennial, 1876. 17482. 

Pure white; crystalline. 5f by 4 by 1 inches. Talladega, Talladega County. 

A. W. Bowie's quarry. Tenth Census, 1880. 27314. 
Sandstone. Dark yellow ; coarse ; porous. De Kalb County. CoUinsville quarry. 
Tenth Census. 25918. 

Gray ; fine and compact ; with pyrite. Near Greensport, St. Clair County. 

Gibson's quarry. Tenth Census. 27330. 



Limestone. Fine; light buff. Near Albuquerque, Yavapai County. John S. F. 
Batchen, 1884. 35745. 

Sandstone. Deep pink ; fine and compact, Yavapai County. Chino quarry. John 
S. F. Batchen. 35571. 

Light colored; fine grained. Yavapai County. Canon Diablo quarry. John 

S. F. Batchen. 35744. 

ARKAKSA8. 

Elseolite syenite. Very coarse. Large block, 5 feet square by 12 inches thick; 
one face polished, and with carved inscription, *' Specimen from the Diamond Jo 
Granite Co., Hot Springs, Arkansas." Hot Springs. Diamond Jo quarry. John 
S. F. Batchen, 1883. 28599. 
526 
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Elseolite syenite. Fine; greenish gray. Hot Springs. Diamond Jo quarry. John 
S. F. Batchen, 18«3. 27519. 

Limestone. Oolitic; fine; dark drab. Blansett, Scott County. Tenth Census, 
1880. 26643. 

43uartzite; light colored; fine and compact. Bald Knob, White County. Bald 

Knob quarry. Tenth Census. 26524. 

CALIFORNIA. 

Steatite^[soapstone]. Fine ; compact ; blue gray. A.P.Blake. 25014. 
Marble. White ; yellow veined. 5i by 5^ by f inches. Kern County. Tenth Cen- 
sus, 1880. 25469. 

Limestone [marble]. White ; green mottled. Two small slabs. Near Auburn, Placer 
County. Robert E. C. Stearns, 1883. 27352. 

White, and white with dark veins ; crystalline. Two specimens. Indian Dig- 

gings, El Dorado County. Tenth Census, 1880. 25454. 

Magnesian limestone [marble]. Dark gray ; compact. Colfax, Placer County. 
Colfax quarry. Tenth Census, 1880. 25636. 

Stalagmite [marble]. Pinkish. 4 by 3^ by 1 inches. Mrs. J. L. Wilkins, 1882. 
27301. 

Travertine [marble]. Massive ; white ; translucent. Three small pieces. Popularly 
called California onyx. San Luis Obispo. Chas. E. Hall & Co., 1884. 36758. 

White ; translucent. About 3^ inches. San Luis Obispo. John Dimond, New 

York, 1884. 36759. 

Massive ; white ; translucent. Two specimens. Near San Luis Obispo, San 

Luis Obispo County. San Luis Obispo, quarry. Tenth Census, 1880. 25571. 

Light green. 11 by 5 by 1 inches. Sacramento River, near Crescent Falls, 

near Berryvale, Siskiyou County. J. S. Diller, 1884. 36886. 
Emerald green ; fine and compact. About 3 by 3 by If inches. Falls of Sacra- 
mento River, Siskiyou County. Chas. H. Townsend, 1884. 35746. 

Reddish brown. 10 by 5 by 1 inches. Suisun City, Solano County. Centen- / 

nial, 1876. 25255. 

Brown. About 10 by 7^ by 1 inches. Suisun City, Solano County. Centen- 

nial, 1876. 25256. 

Brown; mottled. About 7| by 5 by f inches. Suisun City, Solano County. 

• Centennial, 1876. 16054. 

Brown and amber yellow. 5 pieces irregular shaped. Suisun City, Solano 

County. B. K. Emerson, 1886. 38445. 
Biotite granite. Medium; light gray. Rocklin, Placer County. G. GriflSth's 

quarry. Tenth Census, 1880. 25539. 
Hornblende biotite granite. Coarse ; gray. Penryn, Placer County. G. GriflSth's 

quarry. Tenth Census, 1880. 25542. 
Hornblende granite (?). Medium; very dark gray, nearly black. Penryn, Placer 
County. G. Griffith's quarry. Tenth Census, 1880. 25554. 

The abundance of plagioclase feldsapar and small amount of orthoclas 
in this rock place it intermediate between true granite and quartz diorite. 
Basalt. Compact; dark gray. Bridgeport, Solano County. Used only for street 
pavement. Thomason's quarry. Tenth Census, 1880. 25663. 

Compact; dark gray. Near Petaluma, Sonoma County. Used only for street 

pavement. Quarry of J. Codden Bros, and others. Tenth Census, 1880. 
25664. 
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Sandstone. Coarse; light brown. Near Alameda, Alameda Coanty. Tenth Censns. 
25569. 

Fine; gray. Angellsland, Marin County. Angel Island quarry. Tenth Cen- 

sus. 25570. 

Fine ; gray. Livermore, Alameda County. Livermore quarry. Tenth Census. 

25665. 

Brown. Hay wards, Alameda County. Excelsior quarry. Tenth Census. 25801. 

Coarse; very light buff. Near San Jos^, Santa Clara County. Goodrich quarry. 

Tenth Census. 25797. 

- Coarse ; very light buff. Near San Jos^, Santa Clara County. Goodrich quarry 

Tenth Census. 25798. 

Coarse ; very light gray. Near San Jos6, Santa Clara County. Goodrich quarry. 

Tenth Census. 25799. 
Andesitetuff. Coarse; gray. Near Cordelia, Solano County. Thomason's quarry. 
Tenth Census, 1880. 25800. 

COLORADO. 

Limestone. Fine; black. Pitkin, Gunnison County. Sunny side quarry. J, S. F. 
Batchen, 1884. 35990. 

Fine ; dark, mottled. Pitkin, Gunnison County. J. S. F. Batchen, 1884. 3601X. 

Coarse; pink. Morrison, Jefferson County. Morrison quarry. J. S. F. Bat- 

chen, 1884. 35995. 

Semi-crystalline ; dull ; pink mottled. Near Morrison, Jefferson County. Mor- 

rison quarry. J. S. F. Batchen, 1884. 35996. 
Biotite granite. Medium; gray; indistinctly porphyritic. Lawson, Clear Creek 

County. Quarry of Commet and Ivers. J. S. F. Batchen, 1884. 35980. 
Medium; gray. Georgetown, Clear Creek County. J. S. F. Batchen, 1884. 

35987. 

Coarse ; light red. Platte Caiion, Jefferson and Douglas Counties. Govern- 

ment quarries. Tenth Census, 1880. 25784. 
Muscovite gneiss. Medium; light gray. Lawson, Clear Creek County. Quarry 

of Commet and Ivers. J. S. F. Batchen, 1884. 35981. 
Diorite. Fine; light greenish gray. Monarch, Chaffee County. H. H. Church's 

quarry. J. S. F. Batchen, 1884. 36004. 
Sandstone. Light drab, laminated with blue gray. Fort Collins, Larimer County. 

Fort Collins quarry. Tenth Census. 25783. 

Fine; light colored. Fort Collins, Larimer County. Fort Collins quarry. 

Tenth Census. 25787. 

Light colored; fine and compact. Near Fort Collins, Larimer County. E. B. 

Yout's quarry. Tenth Census. 27005. 

Fine ; light red. Near Fort Collins, Larimer County. La Porte quarry. Tenth 

Census. 27023. 

Nearly quartzite ; light pink ; fine and compact. Longwort, Larimer County. 

Longwort quarry. John S. F. Batchen. 35997. 

Light red ; laminated. Greeley, Larimer County. John S. F. Batchen. 36001. 

Nearly quartzite ; light colored ; fine and compact. Buckhorn, Larimer County. 

C. J. McWhorter's quarry. John S. F. Batchen. 36839. 

Fine; light colored. Coal Creek, Fremont County. Coal Creek quarry. 

Tenth Census. 25789. 
^— Fine; light colored. Arkansas River, Fremont County. Brandford quarry. 
Tenth Census. 25891. 
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Sandstone. Fine; olive-tinted. Near Cafion City, Fremont Connty. Quarry of 
Blodety & Nutts. Tenth Census, 25785. 

Fine; light colored. Near Cafion City, Fremont County. Quarry of Frank 

& Lutz. John S. F. Batohen. 35983. 

Triassic; light red; micaceous. Sec. 3,T.4,R.70W., JefifersonCounty. Welcli 

quarry. Tenth Census. 26858. 

- Triassic; fine; light brown. Golden, Jefferson County. Centennial, 1876. 

27124. 
^— Light gray; fine; micaceous. Trinidad, Las Animas County . Trinidad quarry. 

Tenth Census. 25788. 
Quartsite. Nearly white; very fine and compact. Pitkin, Gunnison County. 

Quarry of Huck & Co. John S. F. Batchen, 1884. 36838. 
Rhyolite tnif. Light pink. Used for general building in Denver. Douglas, Doug- 
las County. Colorado Manufacturing Company. Tenth Census, 1880. 27360. 

Light colored ; fine ; vesicular. Used for general building in Denver. Near 

Castle Rock, Douglas County. G. F. Girardot's quarry. Tenth Census, 1880. 
25786. 

CONNECnCUT. 

Dolomite [marble]. White and bluish ; crystalline. Two specimens. East Canaan, 
Litchfield County. E. P. Allen's quarry. Tenth Census, 1880. 26435. 

White; crystalline. East Canaan, Litchfield County. A. Maxwell's quarry. 

Centennial, 1876. 17544. 

White; crystalline. East Canaan, Litchfield County. Centennial, 1876. 17545. 

White ; crystalline. East Canaan, Litchfield County. Centennial, 1876. 17546. 

— » White, dark mottled ; crystalline. East Canaan, Litchfield County. Centen- 
nial. 1876. 17561. 

White; crystalline. About 12 by 12 by 8 inches. East Canaan, Litchfield 

County. Centennial, 1876. 17562. 
'_ White; crystalline. Falls Village, Litchfield County. Mathby's quarry. 

Tenth Census, 1880. 26169. 
Biotite granite. Fine ; very light gray. West Norfolk, Litchfield County. Cen- 
tennial, 1876. 17535. 

Fine; gray. West Norfolk, Litchfield County. Centennial, 1876. 17537. 

Fine; gray. West Norfolk, Litchfield County. Centennial, 1876. 17538. 

Fine ; gray. West Norfolk, Litchfield County. Centennial, 1876. 17558. 

Fine: gray. West Norfolk, Litchfield County. Quarry of Snow & Wooster. 

Tenth Census, 1880. 26416. 

Coarse; porphyritic; pink and gray mottled. Foot cube. Leete's Island, Kew 

Haven County. Centennial, 1876. 25262. 

Medium ; pink. 6 inch cube. Leete's Island, New Haven County. Centen- 

nial, 1876. 25577. 

Medium; pink. 6-inch cube. Leete's Island, New Haven County. J. Beattie's 

quarry. Tenth Census, 1880. 25456. 
— ^ Fine; light pinkish gray. Foot cube. Leete's Island, New Haven County. 
Centennial, 1876. 17530. 

Coarse; pinkish gray. Foot cube. Leete's Island, New Haven County. Cen- 

tennial, 1876. 17525. 
cr=- Medium; gray. Foot cube. Branford, New Haven County. Centennial, 1876. 
17532. 

H. Mis. 170, pt, 2 U 
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Biotite granite. Coarse; pink. Foot cube. Stony Creek, New Haven County. 
Centennial, 1876. 175S 1. 

Coarse; pink. East bank of Stony Creek, New Haven County. J. Bobbin's 

quarry. Tenth Census, 1880. 25947. 

Fine; gray. Groton, opposite New London, New London County. Quarry of 

Merritt, Gray & Co. Tenth Census, 1880. 25485. 

Very coarse ; red. Lyme Station, New London County. Quarry of C. J. Mc- 

Curdy &, E. E. Salisbury. Tenth Census, 1880. 26079. 

Fine; gray. Foot cube. Millstone Point, New London County. Cexibcnnial, 

1876. 17527. 

Fine; light gray. Foot cube. Mystic Bridge, New London County. Centen- 

nial, 1876. 17520. 

Fine; gray. Waterford, New London County. Quarry of J. B. Palmer &, Co. 

Tenth Census, 1880. 25425. 

Medium; gray. Foot cube. Nor walk, Fairfield County. Umpewang quarry. 

Centennial, 1876. 17522. 

Medium; gray. Bcauchville, Fairfield County. Umpewang quarry. Teuvn 

Census, 1880. 263:^7. 

Fine; gray. Millstone Point, Niantic, New Loudon County. Centennial, 1876. 

17540. 

Fine; light gray. Foot cube. Thomaston, Litchfield County. Centennial^ 

1876. 17529. 

Muscovite biotite granite. Fine ; light gray. Foot cube. Thomaston, Litchfield 
County. Centennial, 1876. 17528. 

Fine ; light gray. Foot cube. Reynolds Bridge, Litchfield County. Centen- 

nial, 1876. 17524. 

Biotite muscovite granite. Fine ; light gray. Near Thomaston Station, Litch- 
field County. Plymouth Granite Company. Tenth Census, 1880. 26298. 

Biotite muscovite gneiss. Fine; light gray. Roxbury, Litchfield County. E-. 
Mower's quarry. Tenth Census, 1880. 26624. 

Muscovite biotite gneiss. Fine; light gray. Foot cube. Roxbury Station, 
Litchfield County. Centennial, 1876. 17531. 

Fine; light gray. Foot cube. Ansonia, New Haven County. Centennial, 

1876. 17523. 

Fine; light gray. Ansonia, New Haven County. Quarry of Spring & Willcox. 

Tenth Census, 1880. 26195. 

Biotite gneiss. Medium; gray. East Canaan, Litchfield County. Centennial, 1876. 
17564. 

Fine; gray. Near Branford, New Haven County. C. D. Allen's quarry. Tenth 

Census, 1880. 25618. 

Fine; dark gray; porphyritic. Foot cube. Milford, New Haven County. Cen- 

tennial, 1876. 17533. 
— — Coarse ; light gray. Near Lyme Station, New London County. Quarry of Luce 
& Hoskins. Tenth Census, 1880. 25451. 

Medium ; gray. Sterling, Windham County. J. W. BoswelPs quarry. Tenth 

Census, 1880. 26388. 

Coarse; gray. Steriing, near Hartford, Windham County. Quarry of Oneco 

Ledge Company. Tenth Census, 1880. 25484. 

Coarse; pinkish gray. East Killingly, Windham Pouuty, J. Qatley's (]^uarr;^. 

T«uth Census, 1880. 26299. 
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Biotite gneiss. Coarse; gray. Stafford Springs, Tolland County. Traesdell quarry. 
Tenth Census, 1880. 26277. 

Fine; gray. East Glastonbury, Hartford County. C. Hentz's quarry. Tenth 

Census, 1880. 26415. 
Hornblende biotdte gneiss. Fine ; dark gray. Mlddletown, Middlesex County. 
Centennial, 1876. 17541. 

Fine ; dark gray. Haddam, Middlesex^ County. I. Arnold's quarry. Tenth 

Census, 1880. 26327. 

Medium; dark gray. Greenwich, Fairfield County. T. Ritch's quarry. Tenth 

Census, 1880. 26338. 

Medium ; dark gray. Greenwich, Fairfield County. William Rich's quarry. 

Tenth Census, 1880. 26339. 

Coarse ; dark gray. North Bridgeport, Fairfield County. W. Beer's quarry. 

Tenth Census, 1880. 26649. 

Granite. Turned column of coarse pink porphyritic granite. 16 inches high and 6 
inches in diameter. Leete's Island, New Haven County. Centennial, 1876. 17566. 

Diabase. Mesozoic; fine and compact ; dark gray; nearly hlack on a polished sur- 
face. Used chiefly for street pavements. West Rock, New Haven County. C. 
W. Blakeslee's quarry. Tenth Census, 1880. 25912. 

Sandstone. Triassic ; brown ; medium. 12-inch cube. Portland, Middlesex County. 
Shaler & Hall Quarry Company. Centennial, 1876. 17534. 

Triassic; coarse; brown. Portland, Middlesex County. 17536. 

Triassic ; medium ; brown. Portland, Middlesex County. Middlesex quarry. 

Centennial, 1876. 17557. 
— — Triassic ; medium ; brown. Portland, Middlesex County. Middlesex Quarry 
Company. Tenth Census. 25424. 

Triassic ; fine ; brown. Portland, Middlesex County. Quarry of Shaler & 

Hall. Tenth Census. 25483. 

Triassic ; fine ; brown. Portland, Middlesex County. Quarry of Brainard & 

Co. Tenth Census. 26077. 

Triassic; medium; red. Manchester, Hartford County. C. O. Wolcott's 

quarry. Tenth Census. 26129. 

Triassic; fine; red. Manchester, Hartford County. C. O. Wolcott's quarry. 

•Tenth Census. 26429. 

Triassic ; coarse ; reddish gray. East Haven, New Haven County. Robert 

Redfield. Tenth Census. 26453. 

DAKOTA. 

Quartzite. Potsdam; reddish brown ; fine and compact ; used for general building, 
tiling, and ornamental work. Sioux Falls, Minnehaha County. Tenth Census. 
26662. 

Potsdam ; light red ; fine and compact ; used for general building, tiling, and 

ornamental work. Sioux Falls, Minnehaha County. J. L. Phelps's quarry. 
Tenth Census. 26663. 

DELAWARE. 

Augite hornblende gneiss. Fine; dark gray. Near Wilmington, New Castle 
County. P. P. Tyre's quarry. Tenth Census, 1880. 25401. 

Dolomite [marble]. Lower Silurian ; white; crystalline. Hookessin, New Castle 
County. Jackson Lime and Marble Company. Tenth Census, 1880. 25402. 
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DISTRICT OF COLUMBIA. 

Steatite [aoapstone]. Fine ; compact ; light blue gray. On land of W. W. EyanM, 
north of Woodley Lane road, Washington. Dr. William S. Mdlhenney, 1886. 
38510. 

FLORIDA. 

Xiimestone. Oolitic; porous and friable; nearly white. Key West. New Orleans 

Exposition, 1885. 37631. 
— '-' Coarse shell rook (''ooquina''); light colored. Suwaif nee River. John 8. F. 

Batchen, 1884. 35898. 
Sandstone. Phosphatic ; light colored ; coarsely cellular. Near Hawthorne, Alachua 
County. C. A. Simmons's quarry. Tenth Census. 25208. 

Phosphatic ; nearly white ; coarsely vesicular. Suwannee River. John S. F. 

Batchen, 1884.* 35899. 

GEORGIA. 

Limestone [marble]. Lower Silurian; pink; coarse; crystalline. Tate, Pickens 
County. Georgia Marble Company, 1886. 38367. 

Lower Silurian; white with dark blotohes; coarse; crystalline. Two speci- 

mens. Tate, Pickens County. Georgia Marble Company, 1886. 38368. 

Lower Silurian j pure white; coarse; crystalline. Turned column, 6 iuches 

long, 1 inch diameter. Tate, Pickens County. Georgia Marble Company, 
1886. 38370. 

Lower Silurian; white and dark mottled; coarse; crystalline. Tate, Pickens 

County. Georgia Marble Company, 1886. 38369. 
Dolomite [marble]. Purplish gray; fine and compact. Near Chattanooga, Catoosa 

County. Chickamaugua quarry. Tenth Census, 1880. 25916. 
Muscovite granite. Fine; light gray. Stone Mountain Station, on Georgia 

Railroad, De Kalb County. Stone Mountain quarry. Tenth Census, 1880. 25905. 
Hornblende biotite gneiss. Fine; dark gray. Atlanta, Fulton County. P. 

Lynches quarry. Tenth Census, 1H80. 25892. 
Q-neiss [with pagodite]. Light green. A gneissoid rock containing green pago- 

dite. Pagodite is a soft hydrous rock, from which the Chinese sometimes carve 

miniature pagodas; hence its name. 3^ by4 by 2 inches. Near Washington^ 

Wilkes County. Prof. C. N. Shepard, 1880. 26818. 

IDAHO. 

Sandstone. Coarse; light colored. Near Bois^ City, Ada County. Penitentiary 
quarry. Tenth Census. 26660. 

Coarse ; light colored. Near Bois^ Oity, Ada County. Penitentiary quarry. 

Tenth Census. 26661. 

ILLINOIS. 

Limestone. Sub-Carboniferous; semi-crystalline; dark gray. Two specimens. 
Shetlerville, Hardin County. G. A. Craiger's quarry. Tenth Census, 1880. 



Sub-Carboniferous; finely fossiliferous ; brown. Near Chester, Randolph 

County. J. Hem's quarry. Tenth Census, 18S0. 25744. 
Sub-Carboniferous ; semi-crystalline ; dark gray. Chester, Randolph County. 

J. Hem's quarry. Tenth Census, 1880. 25685. 
Sub-Carboniferous; semi-crystalline; light gray. Near Chester, Randolph 

County. Quarry of Southern Illinois Peaitentiary. Tenth Census, 18^0, 
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Limestone. Sab-Carboniferons; fossiliferous; light colored. Near Oolambia, Mod- 
roe County. Quarry of P. Frierdich &, Son. Tentli Census, 1880. 27194. 

Compact ; fossiliferous ; yellow. Quincy, Adams County. Centennial, 1876. ' 

17510. 

Upper SUurian; compact; very light colored. 15-inch cube. Lempnt, Cook 

County. Singer & Talcott Stone Company. J. S. F. Batchen, 1^83. 27512. 

Compact ; light colored ; oolitic. Near Jonesborough, Union County. C. G. 

Flaugh's quarry. Tenth Census, 1880. 26726. 

- Light colored; oolitic. Near Jonesborongh, Union County. Fullenweiler's 

quarry. Tenth Census, 1880. 26727. 
-^ Light colored; oolitic. Near Jonesborongh, Union County. Dougherty's 

quarry. Tenth Census, 1880. 26728. 
-^ Light colored; oolitic. Near Jonesborongh, Union County. Willard's quarry. 

Tenth Census, 1880. 26729. 

Compact; fossiliferous; very light colored. Rockport, Pike County. )farblc- 

head Lime Company. J. S. F. Batchen, 1883. 27506. 

Semi-cry staUine ; light colored. Kinderhook, Pike County. Marblehead 

Lime Company. J. S. F. Batchen, 1883. 27507. 

Compact ; light gray. Near luka, Marion County. Middloton quarry. Tenth 

Census, 1880. 25999. 

Compact ; light gray. Two specimens. Belknap, Johnson County. J. BelFs 

quarry. Tenth Census, 1880. 27197. 

Compact; light colored. Sagetown, Henderson County. J. 3* F. Batchen, 

1882. 27199. 
Siliceous magnesian limestone. Sub-Carboniferous ; compact ; dark drab. Near 

Breese, Clinton County. J. Taylor's quarry. Tenth Census, 1880. 25661. 
Magnesian limestone. Fossiliferous; light colored; crystalline. Near Qnincy, 

Adams County. O. A. Turner's quarry. Tenth Census, 1880. 27078. 
Dolomite. Silurian; compact; light colored. Joliet, Will County. W.Warner's 

quarry. Tenth Census, 1880. 26532. 

Upper Silurian ; porous ; light gray. Kankakee, Kankakee County. Kanka- 

kee Stone Company. Tenth Census, 18180. 26851. 

Compact ; light colored. North of Joliet, Will County. W. Krommeyer's 

quarry. Tenth Census, 1880. 26535. 

Compact; very light drab. Near Joliet, Will County. I. Nobes's quarry. 

Tenth Census, 1880. 26536. 

CcMOpact; very light drab. Near Joliet, Will County. I. Nobes's quarry. 

Tenth Census, 1880. 26537. 

Compact ; light colored. North of Joliet, Will County. Quarry of Bruce fii, 

Co. Tenth Census, 1880. 26538. 

Upper Silurian ; compact ; light colored. Near Joliet, Will County. Joliet 

Stone Company. Tenth Census, 1880. 26533. 

Upper Silurian ; compact ; light colored. Joliet, Will County. Joliet Stone 

Company. Tenth Census, 1880. 26534. 

Upper Silurian ; compact ; light colored. Near Joliet, Will County. Quarry 

of Sanger A Moody. Tenth Census, 1880. 26543. 

Upper Silurian; compact; light colored. North of Joliet, Will County. 

Quarry of Bruce & Co. Tenth Census, 1880. 26539. 

Upper Silurian; compact; light colored. Joliet, Will County. Quarry of 

Davidson Brothers. Tenth Census 1880. 26540. 
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Dolomite. Upper Silurian; compact; light colored. Joliet, Will County. C. 
Warner's quarry. Tenth Census, 1^80. 26541. 

Upper Silurian; compact; light colored. NearLemont, Cook County. Excelsior 

Stone Company. Tenth Census, 18-iO. 26542. 

Upper Silurian ; compact ; light colored. Near Lemont, Cook County. Sing, r 

6l Taloott Stone Company. Tenth Census, 1880. 26527. 

Upper Silurian ; compact ; light colored. Lemont, Cook County. Chicago & 

Lemont Stone Company. Tenth Census, 1880. 26528. 

Upper Silurian; compact; light colored. Near Lemont, Cook County. Chi- 

cago &, Lemont Stone Company. Tenth Census, 1880. 26529. 

Upper Silurian; compact; light colored. Near Lemont, Cook County. Illi- 

nois Stone Company. Tenth Census, 1880. 26530. 

Upper Silurian; compact; light colored. Near Lemont, Cook County. Singer 

& Talcott Stone Company. Tenth Census, 1880. 26526. 

Upper Silurian; fine; compact; light colored. Lemont, Cook County. Quarry 

of Boyer & Corneau. J. S. F. Batchen, 1882. 27191. 

Upper Silurian ; compact ; light colored. Near Lemont, Cook County. Earn- 

shaw &, Bodenschatz's quarry. Tenth Census, 1880. 26531. 

Upper Silurian; compact; light colored. Sag Bridge, Cook County. Enter- 

prise Stone Company. J. S. F. Batchen, 1883. 27348. 

Upper Silurian; compact; light colored. Sag Bridge, Cook County. J. S. 

F. Batchen, 1883. 27505. 

Upper Silurian ; nearly black from bituminous matter. 18-inch cube. Chi- 

cago, Cook County. Quarry of H. Rice & Son. J. S. F. Batchen, 1883. 
27533. 

Upper Silurian; cellular; dark drab. Chicago, Cook County. Quarry of 

Steams & Co. J. S. F. Batchen, 1883. 27823. 

Upper Silurian ; compact ; light colored. Chicago, Cook County, Ledlie & 

Corse, 1884. 29642. 

Upper Silurian ; compact ; light colored. Chicago, Cook County. Quarry of 

H. Rice & Son. J. S. F. Batchen, 1883. 27501. 

Upper Silurian ; light colored ; very fine and compact. Aurora, Kane County. 

A. Berthold's quarry. Tenth Census, 1880. 26959. 

Upper Silurian ; light colored ; very fine and compact. Aurora, Kane County. 

A. Berthold's quarry. Tenth Census, 1880. 26960. 
BituxninouB dolomite. Upper Silurian ; coarse ; cellular ; stained nearly black by 

bituminous matter. Near Chicago, Cook County. Artesian Well quarry. J. S, 

F. Batchen, 1884. 35500. 
Calcareous dolomite. Sub- Carboniferous ; compact; fossiliferous ; dark gray. 

Saline, Grantfork P. O., Madison County. S. Bardill's quarry. Tenth Census, 

1880. 27190. 
Sandstone. Sub-Carboniferous; fine; light colored. Near Chester, Randolph 

County. John Hem's quarry. Tenth Census, 1880. 25832. 

Carboniferous; fine; light brown. Near Pinkneyville, Perry County. John 

Day's quarry. Tenth Census, 1880. 27188. 

Light pink; fine and compact. Two specimens. Near Dongola, Union County. 

F. Neibajier. Tenth Census, 1880. 27195. 

Carboniferous; fine; light gray. Near Xenia, Clay County. William Ha.ig's 

quarry. Tenth Census. 25646. 

Sub-Carboniferous; fine; yellowish brown. Near Chester, Randolph County. 

Quarry of Southern Illinois Penitentiary. Tenth Census. 25687. 
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Sandstone. Fine; brown. Two flpccimens, light and dark. Near Carbondale, 
Jackson County. Rawle^s quarry. John S. F. Batchen. 28502. 

INDIANA. 

Limestone. Niagara; compact; yellow and drab. Wabash, Wabash County. 
Quarry of Bridges & Scott. Tenth Census, 1880. 25601. 

Niagara; compact; dark drab. North Vernon, Jennings County. Quarry of 

P. Conklin & Co. Tenth Census, 1880. 25589. 

Sub-Carboniferous ; compact ; drab ; finely fossiliferous. Oakalla, Putnam 

County. Centennial, 1876. 25347. 

Sub-Carboniferous; compact; light colored. Two specimens. Near Green- 

castle, Putnam County. W. Steeg's quarry. Tenth Census, 1880. 25879. 

Sub- Carboniferous; compact; drab. Spencer, Owen County. B.Schweitzer's 

quarry. Tenth Census, 1880. 25749. 

Sub-Carboniferous; semi-crystalline; gray. Avoca, Lawrence County. Quarry 

of Thomlinson & Reid. J. S. F. Batchen, 1882. 27196. 

Sub-Carboniferous; oolitic; light colored. Bedford, Lawrence County. 

Quarry of Thomlinson & Reid. J. S. F. Batchen, 1883. 27502. 

Sub-Carboniferous; oolitic ;' light colored. Bedford, Lawrence County. 

Quarry of Thomlinson & Reid. J. S. F. Batchen, 1883. 27511. 

Sub-Carboniferous ; oolitic ; dark gray. Bedford, Lawrence County. Hoosier 

Stone Company. General B. F. Scribner, 1885. 37422. 

Sub-Carboniferous; oolitic; dark gray. Bedford, Lawrence County. Cen- 

tennial, 1876. 25032. 

Sub-Carboniferous; oolitic; light colored. Near Bedford, Lawrence County. 

Quarry of Voris, Rodgers & Co. Tenth Census, 1880. 25693. 

Sub-Carboniferous; oolitic; light colored. Near Bedford, Lawrence County. 

Chicago and Bedford Stone Company. Tenth Census, 1880. 25694. 

Sub-Carboniferous ; oolitic ; light colored. Bedford, Lawrence County. Cen- 

tennial, 1876. 25034. 

Sub-Carboniferous ; compact ; drab. Salem, Washington County. Centennial, 

1876. 25036. 

Sub-Carboniferous ; oolitic ; light colored. Near Salem, Washington County. 

E. Zink's quarry. Tenth Census, 1880. 25662. 

Upper Silurian ; coarsely fossiliferous ; dark gray. Vernon, Jennings County. 

Centennial, 1876. 25033. 

Compact ; light, with dark blotches. Evansville, Vanderburgh County. Cen- 

tennial, 1876. 25204. 

Compact; light, with dark spots. Evansville, Vanderburgh County. Cen- 
tennial, 1876. 25031. 

— — Drab, dark spotted ; coarsely fossiliferous. Evaneville, Vanderburgh County. 
Centennial, 1876. 26029. 

Light colored ; oolitic; very fine grained and compact. Dressed block 26 by 14 

by 13 inches. Face with carved inscription, as follows: "From Harrison 
County, 3 miles south of Corydon, and exists in inexhaustible quantities." 
Centennial Commission, 1876. 25219. 

Light colored; oolitic. Cube 25 inches in diameter, elaborately carved ; face 

with words Hoosier Stone Co., Bedford, Indiana; right side with carved 
fruits, flowers, and lion^s head ; left side with female head, surronndod by 
wreath of oak and other leaves. Gift of Hoosier Stone Company, 1886. 38861. 
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Bltominons limestone. Sab-Carboniferoas ; oolitic; light colored. EUettsyilley 
Monroe Coonty. Centennial, 1876. 25348. 

Snb-Carbonif eroas ; oolitic; light colored. Near Ellettsyille, Monroe County. 

J. Matthews & Sons' qnarry. Tenth Census, 1880. 25741. 

Sub-Carboniferous; light colored; finely fossiliferous. StinesTille, Monroe 

County. W. H. McHenry's qoany. Tenth Census, 1880. 25748. 

Sub-Carboniferous; oolitic; light colored. Near Spencer, Owen County. 

Quarry of Howard 6l Denig. Tenth Census, 1880. 25750. 

Sub-Carboniferous ; oolitic ; light colored. Near Fort Sitner, Lawrence County. 

E. B. Dixon's quarry. Tenth Census, 1880. 25663. 
Bituminous magnfiBlan limestone. Devonian; compact; diurk drab. Kokomo, 

Howard County. G. W. Defeubaagh's quarry. Tenth Census, 1880. 25635. 
Lithographic limestone. Sub-Carboniferous; compact; drab. Spencer, Owen 

County. Centennial, 1876. 25370. 

Sub-Carboniferous; drab. lOJ by 7i by 21 inches. Silverville, Lawrence 

County. Centennial, 1876. 25030. 

Magnesian limestone. Sub-Carboniferous; oolitic; light colored. Near Bedford, 
Lawrence County. Quarry of N. C. Hinsdale &, Co. Tenth Census, 1880. 27075. 

Niagara; compact; light drab. Near Oakdale, Jennings County. Ricks &, 

Hone's quarry. Tenth Census, 1880. 25590. 

Niagara; compact; light drab. Near Osgood, Ripley County. Quarry of Ash- 

man 6l Glasgow. Tenth Census, 1880. 25596. 

Siliceous limestone. Sub-Carboniferous; compact; drab. Near Putnam ?ille, Put- 
nam Conncy. James Lee's quarry. Tenth Census, 1880. 25880. 

Dolomite. Upper Silurian ; compact; brown. Decatur, Adams County. B. P. Rice's 
quarry. Tenth Census, 1880. 25619. 

Upper Silurian; compact; drab. Bluffton, Wells County. Quarry of Knapp 

&. Gardner. Tenth Census, 1880. 25620. 

Niagara; compact; yellowish. Wabash, Wabash County. Quarry of Moelling 

<& Pa«l. Tenth Census, 1880. 25602. 

Niagara; compact; light drab. Near Logausport^ Cass County. A. Gl^tz's 

quarry. Tenth Census, 1880. 27080. 

Niagara ; compact ; drab. Marion, Grant County. S. Faukboner's quarry. 

Tenth Census, 1880. 27002. 

Niagara ; compact ; light drab. Montpelier, Blackford County. W. Twibell's 

quarry. Tenth Census, 1880. 25621. 

Niagara ; compact ; dark mottled. Eaton, Delaware County. G. W. Carter's 

quarry. Tenth Census, 1880. 25634. 

Niagara; compact; drab. Anderson, Madison County. W. Crimes quarry. 

Tenth Ceusus, 1880. 26988. 

Niagara; compact; drab. Near Laurel, Franklin County. M. £. Secrest's 

quarry. Tenth Census, 1880. 25470. 

Niagara; compact; U|rltt drab. Near Greensburgh, Decatur County. Greens- 

btrrgh Limestone Company. Tenth Census, 1880. 25541. 

Upper Silurian; compact; light colored. Greensburgh, Decatur County. 

Centennial, 1876. 25037. 

Niagara; compact; light colored. Saint Paul, Decatur County. J. L. Scan- 

I»n*8 quarry. Tenth Census, 1880. 25540. 

Niagara; compact; light colored. Near New Point, Decatur County. New 

Point quarry. Tenth Census, 1880. 25557. 
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Ferruginous dolomite. Niagara; oompaot; yellow and mottled. Two speoimens. 

Longwood, Fayette County. W. Ball's quarry. Tenth Census, 1880. 25448. 
Sandstone. Sub-Carboniferous; fine; very light colored. Paoli, Orange County. 

Centennial, 1876. 25035. 

Sob-Carboniferous; fine; very light colored. French Lick Township, Orange 

County. T. W. Braxton's quarry. Tenth Census. 26266. 

Sub-Carboniferous; very light gray; fine and compact. Used for oils-tones. 

French Liok Township, Orange County. Quarry of T. W. Braxton Sl Sons. 
Tenth Census. 26944. 

- Sab-Carboniferoos; very light gray; compact; finely laminated. French Lick 

Township, Orange County. W. F. Osbom's quarry. Tenth Census. 26050. 

Carboniferous; fine; very light colored. William^port, Warren County. B. F. 

Gregory's estate. Tenth Census. {{5581. 

- Carboniferous; gray; medium. Attica, Fountain County. S. Beruhart'js 

quarry. Tenth Census. 255d7. 

Carboniferous; fine; light reddish brown. Kear Cannelton, Perry County. A. 

Hallabach's quarry. Tenth Census. 26208. 

INDIAN TttRRITOI^Y. 

Limestone. Nearly white ; crystalline. Portion of memorial stone in Washington 
Monument. Cherokee Nation. Dennis CLeary, 1885. 3766^. 

IOWA. 

Oypsum. Coarse ; gray. Fort Dodge, Webster County. Quarries of Cardiff Plaster 
Mills Company. Tenth Census, 1880. 26604. 

Magnesian limestone [marble]. Devonian; compact; non-crystalline; argillace- 
ous; with many fossil shells and large corals ; prevailing colors drab, gray, and 
brownish. Three specimens. One large tdab 2 by 4 feet by \^ inches thick ; one 
small slab 6 inches square by \ inch thick and one 4-inch cube. Charles City, 
Floyd County. Charles City Marble Company. J. S. Trigg, 1886. $8465. 

Dolomite. LowerSilnrian; porous; light colored. Lansing, AUamakee County. J. 
Nelson's quarry. Tenth Census, 1880. 26217. 

Lower Silurian; coarse; vesicular. Lansing, Allamakee County. Haney's 

quarry. R. Hufschmidt, 1881. 26682. 

Lower Silurian ; fine ; light colored. South Lansing, AUamakee County. J. 

Nelson's quarry. R. Hufschmidt, 1881. 26683. 

- Lower Silurian; compact; brovm. Dubuque^ Dubuque Cpunty. W.Rebman's 

quarry. Tenth. Census, 1880. 2.5894. 

Lower Silurian; coarse; buff. Dubuque, Dubuque County. .F:.W. Kringle's 

quaia-y. Tenth Census, 1880. 25868. 

Lower Silurian; compact; buff. Dubuque, Dub^<i\!i^Couuty. Quarry of Speer 

and Lee. Tenth Census, 1880. 25870. 

— ^— UpperSilurian; drab; mottled. Near Manchester, Delaware County. Quarry 

of C. A. &, S. A. Davis. Tenth Census, 1880. 25899. 
— - Upper Silurian; fine; light colored. Near Farley, Dubuque County. Quarry 

of C. E. De Rome <& Co. Tenth Census, 1880. 25897. 
*— Upper Silurian; fine; light colored. Two specimen^* Near Farley, Dubuque 

County. B. N. Arquitte's quarry. Tenth Census, 1880. 25898. 
Upper Silurian ; fine; buff. Near Monticello, Jones County. J. S. Fuller's 

quarry. Tenth Census, 1880. 25895. 
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Dolomite. Devonian; fine; light baff and drab; coarsely fossiliferons. Two speci- 
mens. Near Osage Station, Mitchell County. Armstrong's qnarry. Tenth Cen- 
sus, 1880. 26122. 

Devonian; dark; compact. Near Mason City, Cerro Qordo County. J. L. 

Parker's qnarry. Tenth Census, 1880. 26065. 

Devonian ; fine ; ba£r and coarse drab. Two specimens. Near BriRt<ow, Butler 

County. £. Prick's quarry. Tenth Census, 1880. 26088. 

Devonian ; fine ; compact. Cedar Falls, Black Hawk County. £. Carpenter's 

quarry. Tenth Census, 1880. 25900. 

Devonian; fine; yellowish brown. Two specimens. Near Laporte City, 

Black Hawk County. G. A. Knowles's quarry. Tenth Census, 1880. 267G4. 

Sub-Carboniferous ; compact ; drab. Near Dakotah Station, Humboldt County. 

Quarry of Miner <& Howell. Tenth Census, 1880. 26067. 

Sub-Carboniferous; fine; compact. Humboldt, Humboldt County. A.B.Sny- 

der's quarry. Tenth Census, 1880. 26062. 

Sub-Carboniferous ; compact, with red blotches. Humboldt, Humboldt County. 

C. A. Labeer's quarry. Tenth Census, 1880. 26063. 

Sub-Carboniferous; light brown. Near Iowa Falls, Hardin County. G. W. 

Chapman's quarry. Tenth Census, 1880. 25986. 

Sub-Carboniferous; compact; brown. Near Iowa Falls, Hardin County. L, 

L. Kelly's quarry. Tenth Census, 1880. 26705. 

Snb-Carbonifeious ; fine ; buff. . Quarry, Marshall County. Le Grand Quarry 

Company. Tenth Census, 1880. 25479. 

- Sub-Carboniferous; fine; light brown. Near Ames, Story County. P. R. 

Craig's quarry. Tenth Census, 1880. 25498. 

Sub-Carboniferous ; fine ; drab. Near Ames Station, Story County. R. Coe's 

quarry. Tenth Census, 1880. 2.^^466. 

Sub-Carboniferous; light gray; quartz-bearing. Keokuk, Lee County. P. 

Tigue's quarry. Tenth Census, 1880. 25369. 

Sub-Carboniferous; finely vesicular.- Near Franklin, Lee County. C.Graner's 

quarry. Tenth Census, 1880. 25368. 

. Niagara ; drab ; mottled. Delhi, Delaware County. F. B. Doolittle's qnarry. 

Tenth Census, 1880. 25701. 

Siliceous dolomite. Lower Slluriao ; coarse; variegated. Lansing, Allamakee 
County. City of Lansing Quarries. Tenth Census, 1880. 26803. 

Upper Silurian; buff; porous. Near Postville, Allamakee County. E. H. 

William's quarry. Tenth Census, 1880. 26215. 

Devonian ; compact. Near Waterloo, Black Hawk County. W. Lane's quarry. 

Tenth Census, 1880. 25933. 

Niagara ; buff ; dendritic. Near Delhi, Delaware County. J. H.Peter's quarry. 

Tenth Census, 1880. 25702. 

Ferruginoas dolomite.. Upper Silurian ; coarse and fine ; buff. Two specimens. 
Near Sabula, Jackson County. E.A.Wood's quarry. Tenth Census, 1880. 25865. 

Upper Silurian ; buff. Near Maquoketa, Jackson County. A. Connel's quarry. 

Tenth Census, 1880. 25830. 

Upper Silurian ; coarse ; yellow. Clinton, Scott County. T. Purcell's quarry. 

Tenth Census, 1880. 25829. 

Upper Silurian; fine; light buff. Near Le Claire, Scott County. E. Thele- 

mann's quarry. Tenth Censtls, 1880. 25826. 
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Ferruginous dolomite. Upper Silurian ; coarse, yellow ; and fine, light buff. Two 
specimens. Near Dixon Station, Clinton County. J. D. Binford's quarry. 
Tenth Census, 1880. 25828. 

Bituminous dolomite. Upper Silurian ; compact; very light colored. Stone City, 
Jones County. H. Dearborn's quarry. Tenth Census, 1880. 25901. 

Upper Silurian J compact; very light colored. Two specimens. Stone City, 

Jones County. Quarry of James & Ro wen. Tenth Census, 1880. 25902. 

Upper Silurian ; compact ; very light colored. Stone City, Jones County. J. 

A. Green's quarry. Tenth Census, 1680. 25931. 

Upper Silurian; tine; light colored. Near Anamosa, Jones County. Quarry 

oflowa State Penitentiary. Tenth Census, 1880. 25565. 

Upper Silurian; fine; light buff. Near Olin, Jones County. A. Rummel's 

quarry. Tenth Census, 1880. 25705. 

Upper Silurian; coarse; porous. Hale, Jones County. O. Horton's quarry. 

Tenth Census, 1880. 25703. 

Upper Silurian ; fine ; very light buff. Near Mount Vernon, Johnson County. 

J. P. McCune's quarry. Tenth Census, 1880. 25572. 

Upper Silurian ; buff; porous. Near Dixon Station, Clinton County. J. D. 

Binford's quarry. Tenth Census, 1880. 26213. 
Upper Silurian; fine; light buff. Le Claire, Scott County. J. Gamble's quarry. 

Tenth Census, 1880. 25827. 
Calcareous dolomite. Sub-Carboniferous; fine; light colored? Quarry, Marshall 
County. Le Grand Quarry Company. Tenth Census, 1880. 25478. 

Devonian; drab; compact; crinoidal- Buffalo, Scott County. C. Metzger*s 

quarry. Tenth Census, 1880. 25711, 
- — Carboniferous ; light colored ; fossiliferous. Near Winterset, Madison County. 

Quarry of W. H. Lewis. Tenth Census, 1880. 27160. 
Bituminous limestone and dolomite. Devonian ; fine ; drab. Two specimens. 
Near Garrison, Benton County. Quarry of KoJtbrick & Frazer. Tenth Census, 
1880. 25951. 
Bituminous limestone. Devonian; fine; light colored. Near Vinton, Benton 
County. Quarry of S. Anngst. Tenth Census, 1880. 25950. 

Sub-Carboniferous; light colored; oolitic. Near Durham Station, Marion 

County. C. C. Collinses quarry. Tenth Censusy 1880. 26214. 
Magnesian limestone. Lower Silurian ; drab ; dark mottled. Decorah, Winne- 
shiek County. T. Dwyer's quarry. Tenth Census, 1880.. 26133. 

Sub-Carboniferous; oolitic; light colored. Near Le Grand, Tama County. Le 

Grand Quarry Company. Tenth Census, 1880. 25477. 

Carboniferous ; compact ; drab. Fort Dodge, Webster County. J. Linebon*s 

quarry. Tenth Census, 1880. 25987. 
■ Devonian; drab. Near Charles City, Floyd County. J. S. Trigg's quarry. 

Tenth Census, 1880. 26390. 
- — Devonian; dark; compact. Near Mason City, Cerro Gordo County. Quarry 

of A. T. Lien & Bro. Tenth Census, 1880. 26066. 

Compact ; light colored. Two specimens. Waverly, Bremer County. G. R. 

Dean's quarry. Tenth Census, 1880. 26076. 
Limestone. Devonian ; fine ; light colored. Near Mason City, Cerro Gordo County. 
Quarry ofPoyfier& Son. Tenth Census, 1880. 26064. 

Devonian ; fine and coarse. Two specimens. Near Marble Rock, Floyd County. 

Quarry ofBoone& Bros. Tenth Census, 1880. 26392. 
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IdmestoiiiB. Devonian; buff; fossiliferons. Two specimens. Near Independence, 
Bacbanan County. J. Forrester's qnarry. Tentb Census, 1880. 25932. 

Devonian ; brown ; cellalar. Iowa City, Jobnson County. L. O. Hoffman's 

quarry. Tenth Census, 1880. 25409. 

Devonian; light colored; finely fossiliferons. Near Iowa City, Johnson County. 

D. A. Schaeffer's qnarry. Tenth Census, 1880. 25410. 

Devonian ; drab. Two specimens. Davenport, Scott County. W. L. Cook's 

quarry. Tenth Census, 1880. 25866. • 

Devonian; coarsely fossiliferous. Near Davenport, Scott County. Heinrich 

Schmiedt's quarry. Tenth Census, 1880. 25867. 

Devonian; fine; drab. Davenport, Scott County. A. C. Fulton's quarry. 

Tenth Census, 1880. 26216. 

- Upper Silurian; fine; light colored. Two specimens. Near Tipton, Cedar 

County. Quarry of Shearer & Gray. Tenth Census, 1880. 25575. 

Sub-Carboniferous; coarse brown and fine, light colored. Two specimens. 

Near Iowa Falls, Hardin County. L. L. Kelly's qnarry. Tenth Census, 1880. 
26684. 

bub-^arboniferous ; light colored; oolitic. Conrad, Grundy County. W. T. 

Creceline's qnarry. Tenth Census, 1880. 26391. 

Sub-Carboniferous; oolitic; light colored and reddish. Two specimens. Near 

Montour, Tama County. Quarry of Rnggles & Stevens. Tenth Census, 
1880. 2547^ 

Sub-Carboniferous; finely fossiliferons. Quarry, Marshall County. Le Grand 

Quarry Company. Tenth Census, 1880. 25480. 

Sub-Carboniferons ; buff and light gray ; semi-crystalline. Two specimens. 

Near Washington, Washington County. Qnarry ^f Minnick & Donovan. 
Tenth Census, 1880. 25623. 

Sub-Carboniferous ; compact ; light colored. Near Sigoumey Station, Keokuk 

County. William S. Booten's quarry. Tenth Census, 1880. 25624. 

Sub-Carboniferous; compact; light colored. Sigoumey, Keokuk County. R. 

Pilkington's quarry. Tenth Census, 1880. 25625. 

Sub-Carboniferous; light colored and drab. Two specimens. Near Givin, 

Mahaska County. F. Castle's qnarry. Tenth Census, 1880. 25648. 

Sub-Carboniferous; fine; light colored. Near Pella, Marion County. F. C. 

Mathe's quarry. Tenth Census, 1880. 25896. 

Sub-Carboniferons ; compact ; drab. Near Ottnmwa, Wapello County. B. W. 

Jeffries's quarry. Tenth Census, 1880. 25443. 

Sub-Carboniferous; compact; drab; oolitic. Near Ottnmwa, Wapello County. 

J. Kelly's quarry. Tenth Censns, 1880. 25445. 

Snb-Carboniferous ; light drab ; oolitic and drab ; fossil-bearing. Two speci- 

mens. Dudley Station, Wapello County. Qnarry of Beckwith & Winters, 
tenth Census, 1880. 25411. 

- Sub-Carbpniferous; gray; micaceous. Two specimens. Near Fairfield, Jeffer- 

son County. S. Stieber's quarry. Tenth Census, 1880. 25622. 

Sub-Carboniferous; fine; drab. Near Mount Pleasant, Henry County. P. 

O'Connor's quarry. Tenth Census, 1880. 25339 

Sub-Carboniferons; fine; very light gray and drab. Two specimens. Near 

Mount Pleasant, Henry County. J. Rnkgaber's q^narry. Tenth Census, 
1880. 25:^0. 

— — Sub-Carboniferons; fine; light colored. Burlington, Des Moines County. 
"9tar"qaaJTy. Tenth Census, 1880. 26493. 
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Umestone Sab-Carboniferons; light colored; semi-crystallme. Two speoimens. 
Burlington, Des Moines County. Tenth Census, 1880. 25329. 

Sub-Carboniferous; light colored; oolitic. Burlington, Des Moines County. 

South Hill quarries. Tenth Census, 1880. 26490. 

Sub-Carboniferous; coarse; buff. Burlington, Des Moines County. South 

Hill quarries. Tenth Census, 1880. 26491. 

Sub-Carboniferous; fine; compact. Near Franklin, Lee County. C. Graner's 

quarry. Tenth Census, 1880. 25368. 

Sub-Carboniferous; light colored and gray. Two specimens. Behtensport, 

Van Buren County. G. W. Jack's quarry, fenth Census, 1880. 25442. 

Sub- Carboniferous ; fine; drab. Two specimens. Near Eeosauqua, Van 

Buren County. J. Creasy's quarry. Tenth Census, 1880. 26218. 

Carboniferous; fine; fossil-bearing. Two specimens. Stehuett, Montgomery 

County. W. Stennett's quarry. Tenth Census, 1880. 25413. 

Carboniferous; coarse; light buff. Bedford* Taylor County. H.W.Greenlee's 

quarry. Tenth Census, 1880. 25893. 

- Carboniferous; light drab; fossiliferous. Bedford, Taylor County. Quarry of 

H. W. Green & Co. Tenth Census, 1880. 26802. 

Carboniferous; light colored; finely fossiliferous. Near Earlham, Madison 

County. Quarry of Laird & Royce. Tenth Census, 1880. 25461. 

Carboniferous ; light colored and drab ; fossiliferous. Two specimens. Near 

Tracy Station, Marion County. Quarry of Regan Bros. & McGorrich. Tenth 
Census, 1880. 25464. 

Carboniferous; light colored; finely fossiliferous. Near Winterset, Madison 

County. Quarry of H. W. Lewis. Tenth Census, 1880. 25475. 

Carboniferous ; light colored ; fossil-bearing. Near Winterset, Madison County. 

G. W. Hetyler'S quarry. Tenth Census, 1880. 27184. 
Carboniferous; compact; drab. Near Earlham, Madison County. Quarry of 

Robertson <& Willoughby. Tenth Census, 1880. 25462. 
'- Carboniferous; light colored; fossiliferous. Near Earlham, Madison County. 

Tenth Census, 1880. 25463. 

Carboniferous; light and dark drab. Two specimens. Near Macedonia, Potta- 

wattamie County. S. Dye's quarry. Tenth Census, 1880. 25446. 
SiliceouB limestone. Devonian ; dark mottled. Iowa City, Johnson County. E. 
Crowley's quarry. Tenth Census, 1880. 25408. 

Sub-Carboniferous; gray; porous. Near Knoxville, Marion County. Garrison 

quarry. Tenth Census, 1880. 25675. 

- Carboniferous; light colored; fossiliferous. Near Coming, Adams County. 

Quarry of Law <& Oak. Tenth Census, 1880. 25412. 
Sandstone. Carboniferous; coarse; dark brown. Near Muscatine, Muscatine 
County. A. M. Hare's quarry. Tenth Census. 25593. 

Fine; very light colored. Davenport, Scott County. Gbettsch's quarry. 

Tenth Census. 25745. 
Ferruginous sandstone. Cretaceous; coarse; dark brown. Lewis, Cass County. 
J. Woodward's quarry. Tenth Census. 25447. 

KANSAS. 

Idmestone. Permian; light colored; porous; fossiliferous. Marysville, Marshall 

County. Quarry of Erl & Patterson. Tenth Census, 1880. 25419. 
— «w Permian) ooarse; porous; light colored. Two specimens. Blue Rapids, Mar- 
shall County. Bine Rapids quarry. Tenth Census, 1880. 25438, 
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Limestone. Permian; coarsely porous; fusaliaa; light colored. Near Frankfort 
Marshall County. Joseph Wilson^s quarry. Tenth Census, 1880. 25397. 

Permian ; light colored ; fusulina. Beattie, Marshall County. Tenth Census, 

1880. 25420. 

Permian; compact; coarsely porous, with many fossil fusulina. Two speci- 

mens. Bigelow, Marshall County. H. F. Gallagher's quarry. Tenth Cen- 
sus, 1880. 25437. 

Permian; light colored; compact; finely fossiliferous. Near Manhattan, Riley 

County. Quarry of Ulrich Brothers. Tenth Census, 1880. 26502. 
— - Permian; coarse; porous; fusulina. Near Manhattan, Riley County. Quarry 
of Ulrich Brothers. Tenth Census, 1880. 26503. 

Permian ; light colored ; fine ; cellular. Near Dunlap, Morris County. Quarry 

of Wolff, Pickens & Co. Tenth Census, 1880. 26091. 

Permian; light colored ; compact; finely fossiliferous. Near Cottonwood Sta- 

tion, Chase County. Quarry of L. W. Lewis. Tenth Census, 1880. 26090. 
Permian ; light colored ; compact ; fusulina. Near Cottonwood Station, Chaso 

County. Quarry of Lantry& Burr. Tenth Census, 1880. 26098. 
— '— Permian; light colored; fossiliferous; cellular. Near Douglass, Butler Coanty. 

Tenth Census, 1880. 26364. 
Permian; light colored; soft; porous; fossiliferous. Near Douglass, Butler 

County. W. Dickensheet's quarry. Tenth Census, 1880. 26365. 
-^ — Permian; drab; fine and compact. Two specimens. Near Rock Township, 

Butler County. Smith's quarry. Tenth Census, 1880. 26363. 

Permian ; fine ; light colored ; fossiliferous. Near El Dorado, Butler County. 

Polwin's quarry. Tenth Census, 1880. 26356. 

Permian ; light colored ; fine and compact. Near El Dorado, Butler County. 

Poor Farm quarry. Tenth Census, 1880. 26357. 

Permian (?); light colored; porous. Near El Dorado, Butler County. Van 

Dorner's quarry. Tenth Census, 1880. 26361. 
Permian ; light colored ; compact and coarsely porous. Two specimens. Near 

El Dorado, Butler County. Sharper's quarry. Tenth Census, 1880. 26362. 
Permian; light colored; soft; porous; fossiliferous. Near Augusta, Butler 

County. J. C. Haines's quarry. Tenth Census, 1880. 26130. 

Permian; light colored; soft; porous; fossiliferous. Near Augusta, Butler 

County. Barker's quarry. Tenth Census, 1880. 26367. 

Permian; light colored; soft; porous; fossiliferous. Near Augusta, Butler 

County. Ward's quarry. Tenth Census, 1S80. 26368. 

Permian; light colored; fusulina. Near Augusta, Butler County. Aldrich's 

quarry. Tenth Census, 1880. 26369. 

Permian; finegrained; light colored. NearWinfield, Cowley County. Quarry 

of Hodges, Moore & Co. Tenth Census, 1880. 26577. 

Permian; gray; fusulina. Near Grenola, Elk County. Railroad quarry. 

Tenth Census, 1880. 26574. 

Cretaceous; white; chalky; used in the manufacture of whiting. Kirwin, 

Phillips County. Kirwin quarry. Tenth Census, 1880. 25455. 
White; chalky; used in the manufacture of whiting. Wa Keeney, Trego 

County. Railroad quarry. Tenth Census, 1880. 26499. 
White; chalky. On Smoky River, Trego County. Tenth Census, 1880. 26500. 

Light; fine and porous. Bull's City, Osborne County. Tenth Census, 1880. 

25474. 



BUILDING AND ORNAMENTAL STONES. 543 

Limestone. Light colored; soft and earthy. Junction City, Davis County. Cen- 
tennial, 1876. 250L8. 

Dark; coarse; fossiliferous. Oswego, Labette County. Hoy's quarry. Tenth 

Census, 1880. 25790. 

Fine; light buff. Beloit, Mitchell County. Tenth Census, 1880. 25441. 

Buff; coarsely porous.. Near Greeley, Anderson County. Greeley quarry. Tenth 

Census, 1880. 26099. 

Light colored; porous; fossiliferous. Near Armstrong, Wyandotte County. 

T. F. Sullivan's quarry. Tenth Census, 1880. 25396. 

Buff; fine and compact. Near Wilson, Ellsworth County. Railroad quarry. 

Tenth Census, 1880. 26481. 

Fine; light buff. Near El Dorado, Butler County. Tenth Census, 1880. 

26358. 

Carboniferous ; dark ; compact ; finely fossiliferous. Near Atchison, Atchison 

County. Quarry of Reddington & Co. Tenth Census, 1880. 25375. 

Carboniferous; light colored; finely fossiliferous. Two specimens. Near 

Lane, Franklin County. Quarry of Hanway Brothers. Tenth Census, 1880. 
25796. 
Limestone [marble. ] Drab, dark spotted ; very compact and close grained. 4i by 
2i by 1 inches. Leavenworth, Leavenworth County. United States General 
Land Office, 1882. 27282. 

Dark brown, nearly black, with white fossils. 3^^ by 3^ by 1 inches. Bourbon 

County. United States General Land Office, 1883. 27283. 
Magnesian limestone. Carboniferous; dark; fossiliferous. Fort Scott, Bourbon 
Cx)nnty. W. L. Wilkinson's quarry. Tenth Census, 1880. 25680. 

Buff; fine and compact. Leavenworth, Leavenworth County. Tenth Cen- 

sus, 1830. 25460. 

Permian ; light colored ; finely fossiliferous. Near Cottonwood Station, Chase 

County. Quarry of Twoeddale & Parker. Tenth Census, 1880. 26097. 

Permian ; light colored ; finely fossiliferous. Florence, Marion County. A. F. 

Homer's quarry. Tenth Census, 1880. 26093. 
Dolomite. Coarse; porous; fossiliferous. Near Salina, Saline County. Tenth Cen- 
sus, 1880. 26501. 

Permian ; fine grained ; light colored. Near Marion Centre, Marlon County. 

Quarry of Groat & Bros. Tenth Census, 1880. 26092. 

Permian ; fine ; light buff. Near Marion Centre, Marion County. Orner Gee's 

quarry. Tenth Census, 1880. 26094. 

Permian; light colored; fine grained. Near Marysville, Marshall County. 

White's quarry. Tenth Census, 1880. 25418. 

Carboniferous; compact; fossiliferous. Two specimens. Near Topeka, Shaw- 

nee County. Quarry of Mulvane & Higginbotham. Tenth Census, 1880. 
26572. 
Siliceous dolomite. Permian; fine; light colored; porous. Richland Township, 

Butler County. Tenth Census, 1880. 26366. 
Bituminous dolomite. Permian; fine; light colored. Near Winfield, Cowley 

County. C. Schmidt's quarry. Tenth Census, 1880. 26573. 
Sandstone. Carboniferous; fine; gray. Near Fort Scott, Bourbon County. Quarry 
of Gilfillan Bros. 25681. 

Fine; brown. Near Oswego, Labette County. Bailey's quarry . Tenth Census, 

25791, 
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Sandstone. Fine; light colored. Near ParsooB, Neosho County. Quarry of Jones 
& Hayes. Tenth Census. 25792. 

Fine; gray. Near Parsons, Neosho County. Emory's quarry. Tenth Census. 

25793. 

Fine ; light buff. Near Chanute, Neosho County. " Railroad " qui»rry. Tenth 

Census. 26580. 

Carboniferous; dark gray; medium. Near Pawnee, Crawford County. Pawnee, 

Flagstone County. Tenth Census. Two specimens. 25794. 

Fine; light buff. Neodesha, Wilson County. "Neodesha" quarry. Tenth 

Census. 26575. 

Dark buff; medium. Lamed, Pawnee County. N. J. Krusen's quarry. Tenth 

Census. 26576. 

KENTUCKY. 

Iiimestone. Light drab ; finely fossiliferous ; compact. Louisville, Jefferson County. 
City of Louisville quarry. Tenth Census, 1880. 26311. 

Drab; fine and compact. Anchorage, Jefferson County. Quarry of Beilly 

Bros. J. S. F. Batchen, 1883. 28106. 

Drab; compact and somewhat oolitic. NearFranklio, Simpson County. Paris 

quarry. J. K. Procter, 1884. 36888. 

Drab; fine and compact. Pilot Knob, Simpson County. J. B. Procter, 1884. 

36897. 

Drab; compact. Near Frankfort, Franklin County. Mrs. Pettis's quarry. 

J. B. Procter, 1864. 36908. 

Drab; finely fossiliferous. Greensburgh, Green County. Garrard Lyle's quarry. 

J. B. Procter, 1884. 36902. 

Dark drab; compact. Bussellville, Logan County. J. B. Procter, 1884. 36915. 

Dark drab; fine and compact. Simpson County. J. B. Procter, 1884. 36893. 

Light colored; finely fossiliferous; cellular. Near Bowling Green, Warren 

County. Belknap & Dumesnil Stone Company. Tenth Census, 1880. 26285. 

Light colored ; oolitic. Princeton, Caldwell County. S. McElfatrick's quarry. 

J. B. Procter, 1884. 36946. 

Light colored ; fossiliferous. Bloomfield, Nelson County. J. E. Procter, 1884. 

36916. 

Light colored ; oolitic, with fossils. Bussellville, Logan County. Quarry of 

Burgher & Byan. J. B. Procter, 1884. 36949. 

Light colored ; very fine and compact. Near Franklin, Simpson County. J. B. 

Procter, 1884. 36889. 

Light colored; semi-crystaUine. Near Frankfort, Franklin County. Major 

Williams's quarry. J. B. Procter, 1884. 36911. 

Light colored; finely fossiliferous. Near Frankfort, Franklin County. Mr. 

Quire's quarry. J. B. Procter, 1884. 36912. 

Light colored ; coarsely fossiliferous. About 5 by 4 by 1^ inches. Near Bed- 

ford, Trimble County. S. Barnes's farm. J. B. Procter, 1884. 36969. 

Light gray ; finely fossiliferous ; compact. Near Frankfort, Franklin County. 

Butterman's quarry. J. B. Procter, 1884. 36913. 

Light colored ; oolitic. Near Trenton, Todd County. J. B. Procter, 1884. 36948. 

Dark; compact. Livingstone, Bock castle County. Bockcastle quarry. J, B. 

Procter, 1884. 36921. 

Fine; light gray. Lincoln County. J. B. Procter, 1884. 36931. 
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Limestone. Sub-Carboniferous; light colored ; oolitic. Princeton, Caldwell County . 
J. R. Procter, 1884. 36940. 

Sub-Carboniferous; fine; drab. Princeton, Caldwell County. J. R. Procter, 

1884. 3G941. 

Sub-Carboniferous; light colored; oolitic. Near Princeton, Caldwell County. 

Garrett's quarry. J. R. Procter, 1884. 36943. 

Gray ; semi-crystalline ; fossiliferous. Princeton, Caldwell County. S. McEl- 

fatrick's quarry. J. R. Procter, 1884, 36944. 
Sub-Carboniferous; very light drab; oolitic. Princeton, Caldwell Co\iuty. 

S. McElfatricVs quarry. J. R. Procter, 1884. 36945. 
Corniferous ; fine ; dark gray. Stewart's Mill, Clark County. J. R. Procter, 

1884. 36906. 

CoHiiferons; drab; compact. Lebanon, Marion County. J.R.Procter, 1884. 

36910. 
Lower Silurian ; dark gray; coarsely fossiliferous. Bloomfield,^ Nelson County . 

J. R. Procter, 1884. 36914. 
Sub-Carboniferous; drab; fine and compact. Dennis, Logan County. J. R. 

Procter, 1884. 36918. 

Sub-Carbouiferous ; light colored; oolitic. Pilot Knob, Simpson County. J, 

R. Procter, 1884. 36887. 

Very light brown; fine and compact. Simpson County. J. R, Procter, 1884. 

36892. 

Sub-Carboniferous ; light colored ; oolitic. Near Garrett, Meade County. J. 

R. Procter, 1884. 36960. 

Sub-Carboniferous; dark mottled; semi-crystalline. Grahamptoc, Meade 

County. 36961. 

Sub-Carboniferous; dark gray; finely fossiliferous; compact. Green County. 

J. R. Procter, 1884. 36903. 

¥lme ; drab ; compact. . Pineville, Bell County. J. R. Procter, 1884. 36924. 

Dark mottled; semi-crystalline; compact. Near Litchfield, Grayson County. 

J. Cubbage's quarry. J. R. Procter, 1884. 36954. 

Sub-Carboniferous; light colored; oolitic. Near Litchfield, Grayson County. 

Joe Butler's quarry. J. R. Procter, 1884. 36955. 

Dark gray ; semi-crystalline. Litchfield; Grayson County. J. R. Procter, 1884. 

36957. 

Lower Salurian; gray; coarsely fossiliferous. Taylorsville, Spencer County. 

J. R. Procter, 1884. 36909. 

Sub-Carboniferous; iight colored; oolitic. Hopkinsville, Christian Couuty. 

J. R. Procter, 1884. 36900. 

Gray ; coarsely fossiliferous. Springfield, Washington Couuty. J. R. Procter, 

1884. 36934. 

Magnesian limestone. Coarse ; dark mottled. Lulbegrude Creek, Clark County. 
J. R. Procter, 1884. 36907. 

Upper Silurian; yellowish; compact. Nelson County. J. R. Procter, 1884. 

36904. 

• Upper Silurian; fine; light gray. Near Lagrange, Oldham County. Anita 

Springs quarry. J. R. Procter, 1884. 36932. 

Bituminous limestone. Dark; compact; fossiliferous. Lebanon, Marion County. 
J. R. Procter, 1884. 36919. 

Dark drab ; finiB and compact. Simpson County. J. R. Procter, 1884. 36895. 

H. Mis, 170, pt. 2 35 
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Bituminous limestone. Dark ; compact. PiDeville, Bell County. J. R. Procter^ 

1884, 36923. 
Dolomite. Upper Silurian; drab; compact. BardstowD, Nelson Coanty. J. R. 

Procter, 1884. 36917. 

Corn iferons; drab, mottled; semi-crystalline. Lincoln Coanty. Lincoln Sand 

Company. J. R. Procter, 1884. 36930. 

Sandstone. Fine; light colored. Pilot Knob, Simpson County. J. R. Procter. 
36891. 

-Fine; light yellowish. Pilot Knob, Simpson County. J. R.Procter. 36896 

Calcareous; fine; very light gray. Taylor County. Land of George Lee. J. R. 

Procter, 1884. 36899. 

Fine; very light gray. Li vingstone, Rockcastle County. J.R.Procter. 36920. 

Fiue ; light gray, with dark stains. Near Pineville, Bell County. Land of A. 

J. Arker. J. R. Procter. 36925. 

Fine ; ligjit blu^-gray. Near Pineville, Bell County. Land of R. M. Moss. J. 

R. Procter. 36926. 

Fine ; light colored. Near Pineville, Bell County. Land of R. M.' Moss. J. 

R. Procter. 36927. 

Sub-Carboniferous; fine; very light gray. Blue Lick Mountain, Madison 

County. Land of William Adams. J.R.Procter. 36928. 

Carboniferous ; very light brown ; medium. Johnson County. J. R. Procter. 

36936. 

Carboniferous ; very light brown ; medium. Johnson County. J. R. Procter. 

36937. 

Fine ; light pinkish, Kirkmansville,« Todd County. Quarry of R. F. Boss. 

J. R. Procter. 36942. 

Fine ; very light blue-gray. Whitley County. J. R. Procter. 36950. 

Fine ; light colored. Whitley County. J. R, Procter. 36951. 

Fine ; light pinkish. Grayson Springs, Grayson County. J. R. Procter. 36952. 

Fine ; light colored. Grayson Springs, Grayson County. J. R. Procter, 36953. 

Sub-Carboniferous; fine; nearly white. Near Marion, Crittenden County. J, 

R. Procter. 36958. 

Sub-Carboniferous ; fine ; buff". Near Cloverport, Breckinridge County. J. R. 

Procter. 36964. 

Sub-Carboniferous ; fine ; light brown. Near Cloverport, Breckinridge County. 

. J. R. Procter. 36966. 

Sub-Carboniferous ; fine ; light colored. Near Cloverport, Breckinridge County. 

J. R. Procter. 36967. 

LOUISIANA. 

Sandstone. Fine ; light colored. 37579. 

Quartsiite. Dark drab and white, mottled ; very fine and compact. Two specimens. 
37602. 

MAINE. 

Serpentine. Compact ; dark green, nearly black ; takes but a dull polish. Deer* 

Isle, Hancock County. George H. Holden, 1884. 36019. 
Biotite granite. Coarse; gray. Biddeford, York County. C. H. Bragdon's 

quarry. Tenth Census, 1880. 26297. 

Coarse ; gray. Biddeford, York County. J. M. Andrew's quarry. Tenth Cen- 

sus, 1880. 26316. 



BUILDING AND ORNAMENTAL STONES. 547 

Biotite granite. Coarse; gray. Biddelortl, York County. Quarry of C. H. & A. 
Goodwin. Tenth Census, 1880. 26317. 

Broken column ; pink. 7^ by 14 inches. Near Red Beach, Washington County. 

Maine Red Granite Company. Tenth Census, 1880. 26765. 

Coarse; pink; used for ornamental work and monuments. Near Red Beach, 

Washington County. Maine Red Granite Company. Tenth Census, 1880. 
25684. 
— -- Coarse; pink; used as above. Jonesborough, Washington County, Bod well 
Granite Company. Tenth Census, 1880. 25872. 

Coarse; pink; used very largely for monumental work. Jonesborough, Wash- 

ington County. Colonel Clark. 25002. 

Medium; gray. Two specimens. 6-inohcube. Waldo County. Tenth Census. 

1880. 25029. 

Coarse; gray; used for general building. Frankfort, Waldo County. Mount 

Waldo Granite Works. Tenth Census, 1880. 27035. 

Gray ; coarsely porphyri tic. Frank fort, Wiihlo County. Mount Waldo Granite 

Works. Tenth Census, 1880. 27036. 

Fine; gray. Swanvi He, Waldo County. Oak Hill Granite Company. Tenth 

Census, 1880. 26485. 

Coarse ; dark gray. Canaan, Somerset County. S. L. Fowler's quarry. Tenth 

Census, 1880. 26296. 

Fine ; dark gray. Round Pond, Lincoln County. Quarry of Brown, McAllis- 

ter & Co. Tenth Census, 1880. 26242. 

Fine ; dark gray. 6 by 6 by 4 inches. Round Pond, Lincoln County. Quarry 

of Brown, McAllister & Co. Tenth Census, 1880. 26974. 

Fine; gray. Vinal Haven, Knox County. J. S. Bhick's quarry. Tenth Cen- 

sus, 1880. 26165. 

Fine ; gray. Vinal Haven, Knox County. Duscham Hill quaixy. Bodwell 

Granite Company. Tenth Census, 1880. 26166. 

Coarse; gray, slightly pinkish. Vinal Haven, Knox County. Harbor quarry. 

Bodwell Granite Company. Tenth Census, 1H80. 26153. 

The Vinal Haven granites are used for all manner of building and monu- 
mental work. 

Coarse; gray. Hurricane Island, Knox County. D. Tilson's quarry. Tenth 

Census, 1880. 26180. 

Coarse; gray, slightly pinkish. 6-inch cube. Rockland, Knox County. 

George's River Granite Company. 25067. 

Coarse ; gray ; used in the construction of the United States Treasury building 

at Washington. Dix Island, Knox County. Dix's Island Granite Company. 
Tenth Census, 1880. 26182. 

Fine ; dark gray. South Thomaston, Knox County. Quarry of M.T. Jameson 

& Co. Tenth Census, 1880. 26181. 
— — - Fine; granite. Vinal Haven, Knox County. East Boston quarry. Bodwell 

Granite Company. Tenth Census, 1880. 26154. . 
Fine ; light gray. Saint George, Knox County. Long Cove Granite Company. 

Tenth Census, 1880. 26177. 

Coarse; gray. Near Saint George, Knox County. Atlantic Granite Company. 

Tenth Census, 1880. 26178. 

Fine; dark gray. Near Saint George, Knox County. Clark's Island Granite 

Company. Tenth Census, 1880. 26212. 
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Biotite granite. Coarse; gray. Spruce Head Islaod, Knox County. Bod well Oran- 
ite Compauy. Tenth Census, 1880. 26179. 

Coarse ; gray, slightly pinkish. Fox Island, Knox County. Harbor quarry. 

Colonel Clark. 25009. 

Fine; dark gray. Fox Island, Knox Connty. East Boston quarry. Colonel 

Clark. 25020. 

Medium ; dark gray. Bryant's Pond, Oxford County. Grand Trunk Railway. 

Tenth Census, 1880. 26269. 

Medium; gray. Bryant's Pond, Oxford County. J. S. F. Batchen, 1883. 

28647. 

Coarse ; gray. Bryant's Pond, Oxford County. Grand Trunk Railway. Tenth . 

Census, 1680. 26270. 
. Coarse; gray. Near Wayne, Kennebec County. J. F. Gordon's quarry. Tenth 

Census, 1880. 26507. 
Coarse ; light gray. Franklin, Hancock County. Quarry of Blaisdell Bros. 

Tenth Census, 1880. 26C73. 

Medium ; gray pink spotted. Somesville, Mount Desert, Hancock County. C. 

J. Hall's quarry. Tenth Census, 1880. 26124. 

Medium; gray-pink spotted. Somesville, Hancock County. Quarry of Whit- 

ney & Allen. Teuth Census, 1880. 26125. 

Coarse; light pink. Somesville, Mount Desert, Hancock County. C. J. 

Hall's quarry. Tenth Census, 1880. 26152. 

Coarse ; light pink. Near Somesville, Hancock County. C. J. Hall's quarry. 

Tenth Census, 1880. 27179. 

Coarse ; gray. Deer Isle, Hancock County. Quarry of Gohs & Goss. Tenth 

Census, 1880. 26155. 

Coarse; gray. East Blue Hill, Hancock County. Chase & Hall's quarry. 

Tenth Census, 1880. 26139. 
Gray ; porphyritic. East Blue Hill, Hancock County. Collins Granite Com- 
pauy. Tenth Census, 1880. 26146. 

Coarse ; gray. East Blue Hill, Hancock County. G. W. Collins & Co. Tenth 

Census, 1880. 2613-*. 
Light gray; coarsely porphyritic. Foot cube. East Blue Hill, Hancock 

County. Centennial, 1876 17470. 
Medium ; gray. West Sullivan, Hancock County. J. H. Stinsou's quarry. 

Tenth Census, 1880. 26049. 
Fine; light gray. Brunswick, Cumberland County. H. Cripp's quarry. Tenth 

Census, 1880. 26420. 
— ^ Fine; gray. Near Pownal, Cumberland County. T. Reed's quarry. Tenth 

Census, 1880. '27070. 
Biotite muBCOvite granite. Fine; very light gray. Waldoborough, Xiincoln 

County. Quarry of Day & Otis. Tenth Census, 1880. 26326. 
Biotite gneiss. Medium; gray. Jefferson, Lincoln County. J. P. Gliddeu's 
quarry. Tenth Census, 1880. 26276. 

Medium; gray. Near Chesterville, Franklin County.. J. H. Plummer's quarry. 

Tenth Census, 1880. 26371. 
' Medium; dark gray. Near Turner, Androscoggin County. C. H. Barrell's 

quarry. Tenth Census, 1880. 26508. 
Muscovite biotite gneiss. Fine light gray. Lincolnville, Waldo County. 
Beach Grove Granite Company. Tenth Census, 1880. 26241. 
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Muscovite biotite gneiss. FIdo; {p*ay. Jefferson, Lincoln Connty. J. P. Glid- 

den's quarry. Tenth Census, 1^80. 26486. 
Mascovite biotite granite. Fine; very light gray. Near Hallowell, Kennebeo 

Connty. Haliowell Granite Company. Tenth Census, 1880. 26:i35. 

Fine ; very light gray. Near Haliowell, Kennebee County. Haliowell Granite 

Company. Tenth Census, 1880. 26336. 

Fine; light gray. Nortji Jay, Franklin County. Maine Central Railroad Com- 

pany. Tenth Census, 1880. 26385. 

Hornblende biotite granite. Coarse ; gray. Lincoln, Penobscot Connty. Jewell 
Granite Company. Tenth Census, 1880. 27084. 

Fine; very dark gray, nearly black. Saint George, Knox County. Long Cove 

Granite Company. Tenth Census, 1880. 26176. 

Hornblende granite. Coarse ; red ; very tough and hard. Otter Creek, Hancock 
County. Otter Creek quarry. Tenth Census, 1880. 27178. 

Talcose schist. Fine; compact; dark gray. Knightsville, Cumberland County. 
P. C. Manning, 1883. 28117. 

Elseolite syenite.* Coarse; light gray, yellow spotted. Near Litchfield, Kenne- 
bec County. Tenth Census, 1860. 

Olivine diabase. Devonian (?) ; medium ; dark gray, nearly black on a polished 
surface; used for monumental work. Addison Point, Washington County. Col. 
Edward Clark, I83I. 25022. 

Devonian ; medium ; dark gray, spotted black and white on a polished surface; 

known commercially as black granite, and is used largely for monuihental 
work. Six miles southeast of Addison Point, Washington County. Pleasant 
River Black Granite Company. Tenth Census, 1880. 2592.5. 
Diabase. Devonian (?) ; medium ; dark gray, spotted black and white on a polished 
surface; known commercially as black granite, and is largely used for mon- 
umental work. Addison, Washington County. H. B. Nash's quarry. Tenth 
Census, 1880. 26072. 

Fine and compact; very dark gray, black on a polished surface ; used chiefly 

for monumental work. Vinal Haven, Knox County. Bodwell Granite Com- 
pany. Tenth Census, 1880. 26167. 
Slate. Blue-black. Monson, Piscataquis County. Quarries of Monson Pond Slate 
Company. Tenth Census, 1880. 25651. 

Blue-black. Brownville, Piscataquis County. Quarry of Adams H. Merrill. 

Tenth Census, 1880. 25652. 

Blue-black. Monson, Piscataquis County. QuarriesofDirigo Slate Company. 

25819. 

MARYLAND. 

Steatite [soapstone]. Coarse ; rust spotted. Bethesda, Montgomery County. C. 
W. Lansdale. 25016. 

Fine and compact ; dark blue-gray. On Liberty road, about 15 miles from 

Baltimore. Quarries of Baltimore and North Branch Soapstone Company. 
Tenth Census, 1880. 26628. 
Serpentine. Light and dark green, streaked and mottled ; fine grained and com-, 
pact; takes a high polish. Five specimens; one 12^ by 4f by | inches, polished 
on both sides; one 5 by 3^ by 1^ inches; and three 4 inch cubes. Dublin, Har- 
ford County. Quarries of Green Serpentine Marble Company. E. Mortimer 
Bye, 1881. 26173. 

* The el»olite syenite is not used for building purposes, and is of doubtful atility. 
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Berpentine. Dark green; very fine and compact; takes a high polish. Deer Creek, 
Harford County. Deer Creek quarries. Tenth Census, 1880. 26868. 

Light and dark green, mottled ; fine and compact ; takes a high polish. 6 by 

6 by 3 inches. Broad Creek, Harford County. Centennial, 1876. 17514. 

Compact ; dark green ; takes a high polish. 6-inch cube. Broad Creek, Har- 

ford County. Centennial, 1876. 17517. 

Dark green; fine and compact; takes only a dull polish. Near Baltimore. 

G. A. Leakin, 1883. 27682. 
Biotite gneiss. Coarse ; gray. Port Deposit, Cecil County. QuaiTy of McClena- 
hau <& Bro. Tenth Census, 1880. 25359. 

Light gray; fine and medium. Two specimens. Near Baltimore City, Balti- 

more County. J. Harris's quarry. Tenth Census, 1880. 25576. 

Coarse ; dark gray . Opposite Ellicott City, Baltimore County. C.J.Werner's 

quarry. Tenth Census, 1880. 25358. 

Fine ; light and dark gray. Two specimens. Jones Falls road. Mount Royal, 

Baltimore County. J. Curley's quarry. Tenth Census, 1880. 26930. 
Biotite granite. Medium ; gray. Near Woodstock, Baltimore* County. W. F. 
Weller's quarry. Tenth Census, 1880. 25361. 

Medium; gray. Near Woodstock, Baltimore County. Fox Rock quarry. Tenth 

Census, 1880. 25360. 

Coarse; gray. Granite, Baltimore County. Quarryof Gill &McMahon. Tenth 

CeusQS, 1880. 25403. 

Vine; gray. Gwynn's Falls, Baltimore County. Old Winan estate. Tenth 

Ccusus, 1880. 26867. 

Fine; light gray. Montrose, Montgomery County. H. P. Dwyer's quarry. 

Tenth Census, 1880. 26947. 
Dolomite [marble]. Lower Silurian; white; crystalline. Texas, Baltimore County. 
A block from the top stone of the Washington Monument. Barney Mooney, 1884. 
36050. 

Lower Silurian; white; crystalline. Cockeysville, Baltimore County. Beaver 

Dam Marble Company. Tenth Census. 27062. 

Lower Silurian; white; crystalline. Cockeysville, Baltimore County. Colonel 

Clark, 1881. 25206. 

Lower Silurian; white; crystalline. Cockeysville, Baltimore CoulltJ^ Tenth 

Census, 1880. 25015. 
Lower Silurian ; white ; crystalline. Cockeysville, Baltimore County. Tenth 

Census, 1880. 25003. 
Magnesian limestone [marble]. White, with purple stripes; crystalline. New 
Windsor, Carroll County. William N. Chew's quarry. Tenth Census, 2G931. 

Light blue-gray; crystalline. Near New Windsor, Carroll County. A. A. 

Roop's quarry. Tenth Census, 1880. 26807. 

Gray; laminated. Keedysville, Washington County. John Snear's quarry. 

Tenth Census, 1880. 26205. 

White ; crystalline. Union Bridge, Frederick County. D. Rinehardt's quai ry. 

Tenth Census, 1880. 26829. 

Union Bridge, Frederick County. D. Rinehardt's quarry. Tenth Census, 1880- 

26830. 
Conglomerate breccia [marble]. Triassic; red, variegated. Frederick County- 
Slab 20 by 30 by 1^ inches. Used in the interior decorations of the Capitol at 
Washington, D. C. Col. Edward Clark, 1881. 28744. 
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Conglomerate breccia [marble]. Triaasic; coarse; red, variegated. Near Freder- 
ick, Frederick Couuty. Gerfczendauaer^s quarry. Tenth Census, 1880. 26797. 

SiUceouB limestone. Fine black. Liberty Pike, Frederick County. Hoke's quarry. 
Tenth Census, 1880. 25996. 

Magnesian limestone. Lower SiluriaD ; fine ; dark. Hagerstown, Washington 
Couuty. T. G. Jones's quarry. Tenth Census, 1880. 26055. 

Biotite epidote gneiss. Fine; light red. Ilchester, Howard County. Tenth Cen- 
sus, 1880. 26856. 

Hornblende gneiss. Fine; very dark gray, nearly black. Ilchester, Howard 
C«)unty. Tenth Census, 1880. 26855. 

Sandstone. Fine; light drab. Seneca, Montgomery County. Tenth Census. 25013. 

Fine; light red; used for building purposes in Washington, D. C. Seneca, 

Montgomery County. Tenth Census, 25016. 

Nearly white; medium. Frederick County. J. L. Belt's quarry. Tenth Cen- 

sus, 1880. 25678. 

Devonian ; coarse; yellow. Cumberland, Allegany County. Shriver's quarry. 

Tenth Census. 26839. 

Devonian; coarse; yellow. Cumberland, Allegany County. Green Street 

quarry. Tenth Census. 26840. 

Lower Silurian ; coarse ; light colored. Cnmberlandj Allegany County. Will- 

iam Lippold's quarry. 26841. 
Slate. Blue-black. Slab 6^ inches square. Harford County. Quarries of Harford 
Peach Bottom Slate Company. Tenth Census, 1880. 25364. 

Blue-black. Slab 6^ inches square. Harford County. Quarries of Harford 

Peach Bottom Slate Company. Tenth Census, 1880. 25365. 

Blue-black. Slab 6inches square. Harford County. Quarry of J. W. Jones & 

Co. Tenth Census, 1880. 25366. 

Blue-black. Slab 6 inches square. Harford County. Quarry of T. W. Jonerf. 

Tenth Census. 25367. 

Blue- black. Harford County. Quarries of Harford Peach Bottom Slate Com- 

pany. Tenth Census,,1880. 26411. 

Blue-black. Harford County. Quarries of Harford Peach Bottom Slate Com- 

pany. Tenth Census, 1880. 26410. 

Purple. 4 by 4 by 2 inches. Ijamsville, Frederick County. Quarries of Mary- 

land Slate Company. Tenth Census, 1880. 26932. 

Blue-black. Slab 8 inches square. Harford County. Quarry of W. E. Will- 

iams & Co, Tenth Census, 1880. 25362. 

Blue-black. Slab 8 inches square. Harford County. Quarry of W. C. Roberts 

& Co. Tenth Census, 1880. 25363. 
Bracket of carved slate. 10 by 8 inches. Harford County. Quarries of Harford 
Peach Bottom Slate Company. Tenth Census, 1880. 26412. 

MASSACHUSETTS. 

Steatite [soapstone]. Coarse; dark gray. Two miles southeast of Dana, Worces- 
ter County. Quarry of Kimball, Osgood & Co. Tenth Census, 1880. 26439. 

Serpentine. Compact; very dark green, nearly black; takes bat a dull polish. 
6-inch cube. Essex County. 2.5026. 

Compact; very light green ; takes a dull polish. Newburyport, Essex County. 

Centennial, 1876. 26010. 

Deep green, nearly black; iinc and compact; takes but a dull polish. Lynn- 

field, Essex County. Quarries of Lynnfield Soapstone Company. Tenth 
Census, 1880. 26554. 
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Dolomite [marble]. Lower Silariau; pare white; crystalline. Lee^ BerksMre 
County. Tenth Censns, 1880. 25012. 

Lower Silurian; white; crystalline. Lee, Berkshire Goanty. Quarry of F. S. 

Gross. Tenth Census, 1880. 26070. 
Magnesian limestone. Lower Silurian; gray; coarse; crystalline. Pittsfield, 

Berkshire County. Tenth Census. 26057. 
Magneaian limestone [marble]. Lower Silurian; white; coarsely crystalline. 

Lee, Berkshire County. Tenth Census, 1880. 27004. 

Lower Silurian; white; crystalline. Egremont, Berkshire County. Centen- 

nial,* 1876. 17426. 

Lower Silurian; £^ay; fine and compact. Stockhridge, Berkshire County. 

Tenth Census, 1880. 26069. 

Lower Silurian; white; coarsely crystalline. Sheffield, Berkshire County. 

Quarry of Briggs Sl Co. Tenth Census, 1880. 26081. 
Limestone [marble]. Lower Silurian; white; crystalline. Alford, Berksjiire 
County. Centennial, 1876. 17437. ' 

Lower Silurian; white; clouded. Alford, Berkshire County. H. S. Fitch's 

quarry. Tenth Census, 1880. 26082. 
Hornblende granite. Coarse; dark gray. Two specimens. Quincy, Norfolk 
County. Quarry of C. H. Hard wick & Co. Tenth Census, 1880. 25609. 

Coarse; dark gray. Quincy, Norfolk County. Quarry of Wendell & Co. 

Tenth Censns, 1880. 25610. 

Coarse; pinkish gray. Quincy, Norfolk County. Quarry of Wendell & Co. 

Tenth Census, 1880. 25611. 

Coarse; dark gray. Quincy, Norfolk County. Quarry of Field & Wild. 

Tenth Census, 1880. 25616. 

Medium ; light gray. 6-inch cube. Quincy, Norfolk County. Centennial, 

1876. 17430. 

- Coarse; dark gray. 6-inch cnbe. Quincy, Norfolk County. Centennial, 1876. 

17432. 

Coarse ; dark gray. 6-inch cube. Quincy, Norfolk County. Centennial, 1876. 

17433. 

Coarse; dark gray. Quincy, Norfolk County. Quarry of Barker & Sons. 

Tenth Census, 1880. 25606. 

Coarse; dark gray. Two specimens. Quincy, Norfolk County. Quarry of 

C. H. Hardwick & Co. Tenth Census, 1880. 25608. 

Coarse; dark gray. Quincy, Norfolk County. Quarry of McKenzie & Patter- 

son. Tenth Census, 1880. 26973. 

Coarse ; light pinkish gray. Quincy, Norfolk County. Centennial, 187C. 26002. 

Coarse; dark red. Quincy, Norfolk County. Quarry of H. Barker & Son. 

G. P. Merrill. 28554. 

Coarse; dark pinkish gray. Polished slab 35 by 35 by 3 inches. Qnincy, 

Norfolk County. Quarry of H. Barker & Sons. Tenth Censns, 1880. 26938. 

Coarse; dark gray. 6-inch cube. Quincy, Norfolk County. Centennial, 1876. 

17449. 

Coarse; dark gray. Two specimens. Quincy, Norfolk County. Quarry of 

McKenzie & Patterson. Tenth Census, 1880. 25607. 

Coarse; dark gray. 6-inch cube. Qnincy, Norfolk County. Centennial, 1876. 

17435. 

— ' Coarse ; dark gray, Quincy. Norfolk County. Centennial, 1876. 17436. 



BUILDING AND ORNAMENTAL S lONKS. 553 

Hornblende granite. Coarse; dark gray. 6-iDch cube. Quincy, Norfolk County. 
Centennial, 1876. 17423. 

Coarse; gray. 6-inch cube. Quincy, Norfolk County. Centennial, 1876. 

17425. 

Coarse; dark gray. 6-incj cube. Quincy, Norfolk County. Centennial* 

1876. 17427. 

Coarse; dark gray. Quincy, Norfolk County. Centennial, 1876. 17429. 

Coarse ; gray. West Quincy, Norfolk County. Quarry of F. J. Fuller & Co. 

Tenth Census, 1880. 25604. 

Coarse ; dark gray. West Quincy, Norfolk County. Quarry of O. T. Rogers 

& Co. Tenth Census, 1880. 25605. 

Coarse; dark gray. West Quincy, Norfolk County. C. Wilson's quarry. 

Tenth Census, 1880. 25617. 
Bpidote granite. Fine; light pink, green spotted. Dedham, Norfolk County. 
BuUard's quarry. Tenth Census, 1880. 26386. 

Fine; light pink, green spotted. Dedham, Norfolk County. J. Delaney's 

quarry. Tenth Census, 1880. 26387. 
Biotite granite. Coarse; light gray, slightly pinkish. Randolph, Norfolk County. 

Quarry of S. B. Corliss. Tenth Census, 1880. 25594. 
Muscovite gneiss. Fine ; gray. Westford, Middlesex County. Quarry of B. Palmer 
& Sons. Tenth Census, 1880. 26456. 

Gray; finely porphyri tic. Westford, Middlesex County. S. Fletcher's quarry. 

Tenth Census, 1880. 26457. 

Fine ; light gray. Westford, Middlesex County. A. Fletcher's quarry. Tenth 

Census, 1880. 26458. 

Fine ; gray. Westford, Middlesex County. W. Reed's quarry. Tenth Census,*^ 

1880. 26460. 

Fine ; gray. Westford, Middlesex County. D. Reed's quarry. Tenth Census, 

1880. 26461. 

Fine ; gray. Westford, Middlesex County. D. Reed's quarry. Tenth Census, 

1880. 26462. 

Coarse; gray. West Andover, Essex County. J. Maddox's quarry. Tenth 

Census, 1880. 26595. 

Coarse ; light gray. Lawrence, Essex County. J. Moulton's quarry. Tenth 

Census, 1880. 26547. 

Medium; light gray. Charlton, Worcester County. Quarry of Lamson & 

Woodbury. Tenth Census, 1880. 25329. 

Fine; light gray. Monson, Hampden County. Quarry of W. N. Flint & Co. 

Tenth Census, 1880. 25911. 
Muscovite biotite gneiss. Fine; light gray. Westford, Middlesex County. 

Quarry of Swett & Smith. Tenth Census, lf^80. 26459. 
Biotite gneiss. Fine; gray; slightly pinkish. Westford, Middlesex County. W. 

Reed's quarry. Tenth Census, 1880. 25.S44. 

Coarse ; dark gray. Lowell, Middlesex County. S. L. Ward's quarry. Tenth 

Census, 1880. 26071. 

Coarse ; light gray. 6-inch cube. Douglass, Worcester County. Centennial, 

1876. 17431. 

Coarse; gray. Northbridge, Worcester County. Quarry of S. J. Fowler, jr. 

Tenth Census, 1880. 26194. 
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Biotite gneUs. Fine ; dark gray. Monson, Hampden County. Quarry of W. N 

Flint & Co., Mass. Tenth Census, 1880. 25910. 

Fine; light gray. Northfield, Franklin County. Quarry of Bassett & Lyons. 

Tenth Census, 1880. 25944. 
Biotite granite. Coarse; light pink. Framingham, Middlesex County. J. G. 

Cloyse's quarry. Tenth Census, 1880. 26425. 

Coarse ; light pinkish gray. Framingham, Middlesex County. J. G. Cloyse's 

quarry. Tenth Census, 1880. 26426. 

Coarse; gray. Framingham, Middlesex County. J. G. Cloyse's quarry. Tenth 

Census. 26428. 

Coarse ; pinkish gray, with green blotches. North Easton, Bristol County. 

M. Gilbert's quarry. Tenth Census, 1880. 26918. 

Coarse; pink. North Easton, Bristol County. Quarry of Ames & Sou. Tenth 

Census, 1880. 26821. 

Coarse; light gray. Freetown, Bristol County. Fall River Granite Com- 

pany. Tenth Census, 1880. 25578. 

Coarse; light pink. Near Miiford, Worcester County. Quarry of Norcross 

Brothers. Tenth Census, 1880. 26767. 

Coarse ; light pink. Used in the construction of the new city hall at Albany, 

N. Y. Miiford, Worcester County. J. S. Sherman's quarry. Tenth Census, 
1880. 26648. 

Medium ; light gray with greenish blotches. Near Miiford, Worcester County. 

Boston and Albany Railroad Company. Tenth Census, 1880. 26505. 

Fine ; dark gray. Leominster, Worcester County. .S. L. Kittridge's quarry. 

Tenth Census, 1880. 26400. 

Fine ; dark gray. Clinton, Worcester County. L. M. Allen's quarry. Tenth 

Census, 1880. 26399. 

Coarse ; light pink. Brockton, Plymouth County. W. T. Cleaveland's quarry. 

Tenth Census, 1880. 25579. 

Hornblende biotite (annite) granite. Coarse ; light gray; slightly greenish. Glou- 
cester, Essex County. S. P. Andrews's quarry. Tenth Census, 1880. 25500. 

Hornblende granite. Coarse; gray; slightly pinkish. Gloucester, Essex County. 
Centennial, 1876. 25287. 

Coarse ; gray. Gloucester, Essex County. Trumbull Granite Company. Tenth 

Census, 1880. 25501. 

Coarse ; light greenish gray. Used in the construction of the Butler house on 

Capitol Hill, Washington, D. C. Gloucester, Essex County. Cape Ann 
Granite Company. Tenth Census, 1880. 26545. 

Coarse ; gray. Gloucester, Essex County. Cape, Ann Granite Company. 

Tenth Census, 1880. 26544. 

Coarse; gray. Two specimens. Gloucester, Essex County. Quarry of Barker 

Brothers. Tenth Census, 1880. 26553. 

Coarse ; greenish gray. Gloucester, Essex County. Lanesville Granite Com- 

pany. Tenth Census, 1880. 26955. 

Coarse ; light greenish gray. Wyoma, Essex County. J. R. Jordan's quarry. 

Tenth Census, 1880. 26637. 

Coarse ; greenish gray. Wyoma, Essex County. J. D. Wilson's quarry. Tenth 

Census, 1880. 26638. 

Coarse; dark gray. Rockport, Essex County. Lanesville Granite Company. 

Tenth Census, 1880. 26953. 

Coarse; gray. Rockport, Essex County. Rockport Granite Company. Tenth 

Census, 1880. 26923. 
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Hornblende granite. Coarse ; gray. Rockport, Essex County. Pigeon Hill Gran- 
ite Company. Tenth Census, la^iO. 26546. 

Coarse ; greenish. Peabody, Essex County. Quarry of Putnam <t Linnebam. 

. Tenth Census, 1880. 25757. 

Muscovite biotite granite. Coarse; light gray. Worcester, Worcester County. 
G. D. Webb's quarry. Tenth Census, 1880. 26440. 

Biotite musoovite granite. Coarse; light gray. Fitchburg, Worcester County. 
S. P. Litchfield's quarry. Tenth Census, 1880. 25862. 

Medium; light gray. 6-inch cube. Fitchburg, Worcester County. Centen- 

nial, 1876. 17438. 

Fine; dark gray. Becket, Berkshire County. Chester Granite Company. 

Tenth Census, 1680. 26107. 

Fine ; gray. Becket, Berkshire County. Quarry of McClellan & Goodwin. 

Tenth Census, 1880. 26108. 
Granite. Coarse ; light pinkish, with green blotches. Wood's Holl, Barnstable 

County. U. S. Fish Commission. 26885. 
Quartz porphyry. Dark red, with pink spots; fine and compact. Slab 4 by 6 
inches. Hingham, Plymouth County. George P. Merrill, 1884. 35943. 

This is a most beautiful and durable stone, but is at present scarcely at 
all used on account of its hardness. 
Diabase. Coarse ; dark gray. Used for pavements and the rough work of founda- 
tions. Medford, Middlesex County. Medford quarry. Tenth Census, 1880. 
26422. 

Coarse ; dark gray. Used for pavements and the rough work of foundations. 

Medford, Middlesex County. Medford quarry. TenthCensus, 1880. 26424. 

Coarse ; light gray, with pink spots. Used for pavements, building, and monu- 

mental work. Somerville, Middlesex County. E. Fitzgerald's quarry. 
Tenth Census, 1880. 26549. 

Coarse ; light gray, with pink spots. Used for pavements, building, and monu- 

mental work. Somerville, Middlesex County. E. Fitzgerald's quarry. 
Tenth Census, 1880. 26550. 

Mesozoic; dark greenish gray; fine and compact. Used chiefly for street 

pavements. East Long Meadow, Hampden County. Centennial, 1876. 17446. 
Melaphyr. Compact ; amygdaloidal ; dark green, with rounded and oval spots of 

light green and white. Used for foundations and rough construction. Brighton, 

Suffolk County. Quarry of S. W. Brown, jr. Tenth Census. 26552. 
Sandstone. Triassic; fine; brown. Used extensively for general building and 

trimming purposes. East Long Meadow, Hampden County. Centennial, 1876. 

17440. 

Triassic ; fine ; brown. Used as above. East Long Meaiow, Hampden County. 

Centennial, 1876. 17443. 

Triassic; fine; brown. East Long Meadow, Hampden County. Centennial, 

1876. 17444. . 

Triassic; fine; light brown. Long Meadow, Hampden County. Centennial, 

1876. 17445. 
Conglomerate. Coarse ; greenish ; very compact. Used for general building pur- 
* poses. Dorchester, Suffolk County. Owen Nason's quarry. Tenth Census, 
1880. 26746. 

MICHIGAN. 

Limestone. Devonian; drab; fossiliferous. Sibley's Station, Wayne County. F. 
Sibley's quarry. Tenth Census, 1880. . 26206. 
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Limestone. Devonian; gray. Near Raisiaville, Monroe County. Fritz Rath's 

quarry. Tenth Census, 18^0. 26207. 
Granite. Fine ; light red. Near Vulcan, Memoninee County. F. L. Lasier's quarry. 

Tenth Census, 1880. 27343. 
Biotlte gneiss. Coarse ; gray. Near Vulcan, Menominee County. F. L. Lasier's 

quarry. Tenth Census, 1880. 27*345. 
Sandstone. Potsdam; light brown gray spotted; medium. Marquette, Marquette 

County. Centennial 1876. 18927. 

Potsdam; fine; reddish brown. Marquette, Marquette County. Watson & 

Palmer's quarry. John S. F. Batchen. 27510. 

Potsdam ; dark brown ; medium. Marquette, Marquette County. Quarry of 

Wolf, Jacobs & Co. John S. F. Batchen. 28501. 

Potsdam; fine; brown and reddish brown. Two specimens. Near L'Anse, 

Houghton County. L'Anse Brownstone Company. JohnS.F. Batchen. 27356. 

Potsdam; brown with gray bands; medium. L'Anse, Houghton County. 

L'Anse Brownstone Company. John S.F. Batchen. 27528. 

Potsdam. Brown with gray spots ; medium. Near L'Anse, Houghton County. 

L'Anse Brownstone Company. John S. F. Batchen. 2752:^. 

Sub-Carboniferous ; fine ; light yellowish brown. Stoney Point, Jackson County. 

Michigan Stone Company. John S. F. Batchen. 28500. 

Potsdam; fine; red. Portage entry, Baraga County. Portage Entry quarry.' 

John S. F. Batchen; 28655. 

Potsdam; fine; reddish brown. Isle Royale, Lake Superior. John S. F. 

Batchen. 34992. 
Quartzite. Light-colored; fine and compact. Two specimens, 18 by 9 by 7 inches 

and 4 inch cube. Near Vulcan, Menominee County. F. L. Lasier's quarry. 

Tenth Census, 1880. 27344. 
Slate. Blue black. Slab 8 inches square. Huron Bay. Centennial 1876. 26036. 

Blue black. Arvon, Baraga County. Clinton quarry. J. S. F. Batchen, 1883. 

27342. 

MINNESOTA. 

Dolomite. Lower Silurian ; coarse ; drab ; vesicular. Stillwater, Washington 
County. Quarry of Hersey, Staples & Hall. Tenth Census, 1880. 26644. 

Lower Silurian ; light buflf; fine; compact. Stillwater, Washington County. 

Quarry of Hersey, Staples & Hall. Tenth Census, 1880. 26646. 

Lower Silurian ; light-colored ; finely vesicular. Two specimens. Frontenac, 

Goodhue County. Quarry of Fostevin & Co. Tenth Census, 1880. 26755. 

Lower Silurian; light-colored; vesicular. Red Wing, Goodhue County. G. 

A. Carlson's quarry. Tenth Census, 1880. 26754. 

Lower Silurian ; light- colored ; coarae; vesicular. Red Win gf Goodhue County. 

R. li. Berghind's quarry. Tenth Ctrnsus, 1880. 26725. 

Lower Silurian ; fine; reddish. Kasota, Le Sueur Couiiffy. Quarry of Breen, 

Young & Co. Tenth Census, 1880. 25965. 

Lower Silurian ; fine ; light buff. Kasota, Le Sueur County. J. W. Babcock's 

quarry. Tenth Censns, 1880. 25904. 

Lower Silurian ; coarse ; buff. Two specimens. Mankato, Blue Earth County, 

O. R. Mather's quarry. Tenth Census, 1880. 25821. 

- Lower Silurian ; drab ; compact. Winona, Winona County. C. M. Porter's 

quarry. Tenth Census, 1880. 26732. 
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Siliceous dolomite. Lower Silurian ; light drab ; vesicnlar. Stillwater, WashiDg- 
tou Coiiuty. Quarry of Hersey, Staples & Hall. Tenth Census, 1880. '^6645. 

Lower Silurian; gray ; fossiliferous. Minneapolis, Hennepin County. Quarry 

of Foley & Herbert. Tenth Census, 1880. 25825. 

Lower Silurian; gray; finely fossiliferons ; compact. Clinton Falls, Steele 

County. Quarry of Lindersmith & Son. Tenth Census, 1880. 26758. 

Lower Silurian; light-colored; cellular. Mantorville, Dodge County. Quarry 

of Hook, Mantor & Dorg. Tenth Census, 1880. 26689. 
Magneaian limestone. Lower Silurian ; gray ; fossiliferons. Saint Paul, Ramsey 
County. Quarry of Breen & Young. Tenth Census, 1880. 26288. 

Lower Silurian; gray; fossiliferons. Minneapolis, Hennepin County. A. 

Dahl's quarry. Tenth Census, 1880. 25871. 

Lower Silurian ; very light drab; fine; compact; dedritic. Red Wing, Good- 

hue County. W. W. Sweeney^s quarry^ Tenth Census, 1880. 26724. 
Siliceous magneaian limestone. Lower Silurian ; gray; fossiliferons. Saint Paul, 
Ramsey County. W. Dawson's quarry. Tenth Census, 1880. 26743. 

Lower Silurian ; drab ; coarsely fossiliferons. Minneapolis, Hennepin County. 

Jas. Baxter's quarry. Tenth Census, 1880. 25831. 
Limestone. Lower Silurian: gray; fossiliferons. Two specimens. Minneapolis, 
Hennepin County. W. W. Eastman's quarry. Tenth Census, 1880. 25824. 

Lower Silurian; gray ; finely fossiliferons; compact. Cafion City, Rice County, 

Philip Cromer's quarry. Tenth Census, 1880. 26757. 

Lower Silurian ; pinkish. Near Kasota, Le Sueur Connty. J. S. F. Batchen, 

1884. 34994. 
Calcareous dolomite. Lower Silurian ; gray ; finely fossiliferons ; compact. Cafion 

City, Rice County. Philip Cromer's quarry. Tenth Census, 18i80. 26756. 
Hornblende granitet Coarse; dull red. East Saint Cloud, Sherburne County. 

Quarry of Breen & Young. Tenth Census, 1880. 26289. 

Coarse ; gray. East Saint Cloud, Sherburne County. Quarry of Breen &, 

Young. Tenth Census, 1880. 26290. 

Medium ; gray. East Saint Cloud, Sherburne County. Quarry of Breen & 

Young. Tenth Census, 1880. 25964. 

Medium ; gray. Sauk Rapids, Benton County. G. S. Reader's quarry. Tenth 

Census, 1880. 25743. 

Granite. Coarse ; red. Four miles below Beaver Bay, Lake County. Tenth Cen- 
sus, 1880. 26518. 

Medium ; dull red. Beaver Bay, Lake County. Quarry of Wieland Bros. 

Tenth Census, 1880. 26633. 
Hornblende mica granite. Coarse; gray. Watab, Benton County. Quarry of 
Saulpaugh & Bros. Tenth Census, 1880. 25822. 

Coarse ; dull red. Watab, Benton County. Centennial, 1876. 26000. 

Coarse ; red. 14 by 11 by 9. Watab, Benton County. H. D. Gurney, 1885. 

37605. 

Coarse; dull red. Watab, Benton County. Quarry of Saulpaugh & Bros. 

Tenth Census, 1880. 25823. 
-Quartz porphyry. Reddish brown. Baptism River, Lake County. Tenth Census, 
1880. 26629. 

Dark reddish brown. Duluth, Saint Louis County. Tenth Census, 1880. 

26438. 
Diabase. Nearly black; very fine and compact. Duluth, Saint Louis County. 
Tenth Census, 1880. 26442. 
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Diabase. Nearly black ; very fine and compact. Used for foundations and rough 
constraction. Near Dulutb, Saint Loais County. United States Government Sur- 
vey. Tenth Census, 1880. 26567. 

Nearly black ; fine and compact. Two Harbor Bay, Lake Superior, Lake 

County. Tenth Censns, 1880. 26634. 

Gabbro. Coarse ; dark gray. Used for house trimmings and general building. Du- 
Intb, Saint Louis County. Tenth Census, 1880. 26443. 

This stone is commercially known as Duluth granite. 

Massive labradorite. Coarse; compact; light greenish. Three miles East of 
Beaver Bay, Lake County. Tenth Census, 1880. 26571. 

Olivine diabase. Lower Silurian ; nearly black ; fine and compact. Used for foun- 
dations and rough construction. Taylor's Falls, Chisago County. Tenth Censns, 
1880. 26591. 

Sandstone. Lower Silurian; fine; brown with light spots. Fond du Lac, Saint 
Louis County. J. G. McDonald's quarry. Tenth Census, 1880. Two specimens. 
26446. 

Lower Silurian ; fine ; brown with light spots. Fond du Lac, Saint Louis 

County. M. Boyles quarry. Tenth Census. 26447. 

Lower Silurian ; fine; very light colored. Hinckley, Pine County. Saint 

Paul and Duluth Railroad. Tenth Census. 26636. 
— 7" Lower Silurian'; fine and friable ; light-colored with ferruginous blotches. Jor- 
dan, Scott County. Phillip Kipp's quarry. Tenth Census. 26686. 

Lower Silurian; fine, friable; very light buff with ferruginous blotches. Jor- 

dan, Scott County. Phillip Kipp's quarry. Tenth Census. 26687. 

Lower Silurian; light-colored; fine and friable. Dakota, Winona County. 

Quarry of Brown & Hartley. Tenth Census. 26723. 

Lower Silurian ; gray ; fine and friable. Dresbach, Winona County. Quarry 

of J. F. Fostevin,jr. 26827. 

Purplish brown ; medium. Luverne, Rock County. John S. F. Batchen. 

27407. 

Lower Silurian ; fine ; yellow. Mendota, Dakota County. Quarry of Steele & 

Mclntyre. Tenth Census. 26772. 
Quartzite. Potsdam ; maroon ; fine and compact. Courtland, Nicollet County. 

Fritz Meyerding's quarry. Tenth Census. 26688. 
Slate. Greenish. 4 by 4 by 1 inches. Near Knife Falls, Carlton County. Saint 

Paul and Duluth Railroad. Tenth Census, 1880. 26488. 

MISSISSIPPI. 

Limestone. Gray ; finely fossiliferous ; compact. Tishomingo County, 1885. 37580. 
Sandstone. Very light yellow ; fine ; cellular. Tishomingo County. 37581. 

Light colored ; soft and friable. Tishomingo County. 37599. 

Light colored ; medium. Foot cube. Stouington, Jefferson County. 37820. 

Sandstone, argillaceous. Fine; yellow. Rankin County. 37598. 

MISSOUBI. 

Magnesian limestone [marble]. Red ; white spotted. Slab 7 by 5 by 1 inches. 
Iron County. Centennial, 1876. 27123. 

Dull red ; variegated. Sec. 36, T. 33, R. 52, Madison County. Cedar Creek 

quarry. Tenth Census, 1880. 26607. 
Limestone. Sub-Carboniferons ; drab ; fine and compact. Saint Louis. Quarry of 
Schranka & Veith. Tenth Census, 1880. 26701. 



BUILDING AND ORNAMENTAL STONES. 559 

Limestone.. Sab-Carbouiferous; drab; finely fossiliferous. Saint Louis. Qaarry 
of Bambrick & Moriham. Tenth Census, 1880. 26713. 

Sub Carboniferous; light gray; fine and compact. Saint Louis. JohnMcKen- 

na's quarry. Tenth Census, 1880. 26714. 

Sub- Carboniferous ; drab ; fine and compact. Near Saint Louis, Saint Louis 

County. George Redemeyer's quarry. Tenth Census, 1880. 26716. 

Sub-Carboniferous; drab; fine; compact; semi-crystalline. Near Saint Louis, 

Saint Louis County. George Redemeyer^s quarry. Tenth Census, 1880. 
36717. 

Sub-Carboniferous; drab; fine-grained; compact; fossiliferous. Saint Louis, 

Saint Louis County. Diederich Scharinghaus's quarry. Tenth Census, 1880. 
26718. 

Sub-Carboniferous ; light colored ; fine-grained ; compact. Saint Louis. J. 

O'Meara's quarry. Tenth Census, 1880. 26722. 

Light colored ; semi-crystalline ; fossiliferous. Near Glencoe, Saint Louis 

County. Glencoe Lime Company. Tenth Census, 18S0. 26303. 

Sub^Carboniferions ; light colored ; semi-crystalline ; fossiliferous. Near Glen- 

coe, Saint Louis County. Oliver's quarry. Tenth Census, 1880. 26304. 

Coarse ; buff; fossiliferous. Glencoe Branch, Saint Louis County. Oliver's 

quarry. Tenth Census. 1880. 26773. 

Sub-Carboniferous; light colored ; finely fossiliferous. Barrett's Station, Saint 

Louis County. J. Bambriok's quarry. J. S. F. Batchen, 1884. 35698. 

Sub-Carbon if erious ; dark ; fine and compact. Boonville, Cooper County. 

Russell's quarry. Tenth Census, 1880. 25679. 

Gray ; finely fossiliferous. Carthage, Jasper County. Lime quarry. Tenth 

Census, 1880. 26564. 

Carboniferous; dark buff mottled; fossil-bearing. Kansas City, Jackson 

County. James Dowling's quarry. Tenth Census, 1880. 25393. 

Light colored ; fine-grained ; compact. Carthage, Jasper County. Railroad 

Bridge quarry. Tenth Census, 1880. 26565. 

Sub-Carboniferous ; light gray ; fossiliferous. Springfield, Greene County. 

Leftwick's quarry. Tenth Census, 1880. 26561. 

Sub-Carboniferous ; light gray ; fossiliferous. Springfield, Greene County. J. 

S. Phelps's quarry. Tenth Census, 1880. 26563. 

Dark; compact; fossiliferous. Neosho, Newton County. Ratliffe quarry. 

Tenth Census, 1880. 26657. 

Nearly white; crystalline; fossiliferous. Hannibal, Marion County. "City" 

quarry. Tenth Census, 1880. 26219. 

Nearly white ; crystalline ; fossiliferous. Bear Creek, Marion County. Han- 

nibal, Lime County. Tenth Census, 1880. 26224. 

Potsdam; pinkish; fine and compact; takes a good polish. Near Ironton, 

Iron County. Raanick's quarry. Tenth Census, 1880. 26342. 

Drab; compact; fossil-bearing. Near New London, Ralls County. Braohears's 

quarry. Tenth Census, 1880. 26227. 

Carboniferous; light colored; fine-grained. Pleasant Hill, Cass County. Par- 

ker's quarry. Tenth Census, 1880. 26810. 

Carbon iferons ; drab; fine-grained; compact. Pleasant Hill, Cass County. 

Parker's quarry. Tenth Census, 1880. 26811. 

Carboniferous; dark drab; fossiliferous. Near Pleasant Hill, Cass County. 

Cooley's quarry. Tenth Census, 1880. 26813. 
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LimeBtone. Light brown; compact; tinelj' fossilifcroas. Near Amazonia, Andrew 
County. Zimmerman's qaarry. Tenth Census, 1880. 25600. 

Drab ; fine and compact. Saint Joseph, Buchanan County. Burnes's quarry. 

Tenth Census, 1880. 26247. 

Gray; compact; fossiliferous. Pans, Monroe County. Robinson's quarry. 

Tenth Census, 1880. 26225. 

Lower Silurian ; nearly white ; compact ; crystalline. Two specimens. Cape 

Girardeau, Cape Girardeau County. M. Dettlinger's quarry. Tenth Census, 
1880. 26328. 
Dolomite. Sub-Carboniferous ; light colored ; fine-grained. Saint Louis. Gottlieb 
Eyermann's quarry. Tenth Census, 1880. 26715. 

Sub-Carboniferous; drab; fine and compact. Saint Louis, Saint Louis County. 

D. Cavenangh's quarry. Tenth Census, 1880. 26721. 

Sub-Carboniferous ; drab; fine and compact. City of Saint Louis, Saint Louis 

County. Quarry of A. O. Engleraann & Co. Tenth Census, 18o0. 26700. 

Lower Silurian; light colored; coarsely vesicular. Jefferson City, Cole 

County. . H. W. Holkraeyer's quarry. Tenth Census, 1880. 25656. 

Sub-Carboniferous; bluish, drab, and bufi"; fine-grained; compact. Two 

specimens. Near BoonvlUe, Cooper County. Stagner's quarry. Tenth 
Census, 1880. 25658. 

^ Sub-Carboniferous; yellowish brown ; compact; finely fossiliferous. Sedalia, 

iPettis County. Richard Anderson's quarry. Tenth Census, 1880. 25653. 

Carboniferous; light colored; fine; dendritic. Sec. 2, T. 42, R. 21, Henry 

County. Quarry on Grand River. Tenth Census, 1880. 25695. 

Buff; fine-grained. Near Ironton, Iron County. Grayson's quarry. Tenth 

Census. 1880. 26322. 

Light drab ; granular. Canton, Lewis County. Canton Stone Company. Tenth 

Census, 1880. 26'^61. 

Very light drab ; fine and compact. Dutzow, Warren County. J. H. Schweiss- 

guth's quarry. Tenth Census, 1880. 26935. 
Siliceous dolomite. Lower Silurian ; light colored ; fine-grained; compact. Jef- 
ferson City, Cole County. H. W. Holkmeyer's quarry. Tenth Census, 18SU. 
25655. 

Sub-Carboniferous; drab; fine-grained; compact. Near Sedalia, Pettis County. 

Balmer's quarry. Tenth Census, 1880. 25654. 

Light colored ; rust-spotted ; fine and compact. Jones's Station, Ralls County. 

Jones*s quarry. Tenth Census, 1880. 26221. 

Silurian ; light drab ; mottled ; fine-grained ; compact. Near Bowling Green, 

Pike County. McElroy's quftrry. Tenth Census, 1880. Two specimens. 
26226. 

Niagara ; light colored ; fine ; compact. Near Bowling Green, Pike County. 

Jacob Speer's quarry. Tenth Census, 1880. 26228. 

Carboniferous; drab; fine-grained. Near Pleasant Hill, Cass County. Pow- 

ell's quarry. Tenth Census, 1880. 26812. 

Light colored ; fine compact. Near Marshfield, Webster County. Mark Hub- 

ble's quarry. Tenth Census, 1880. 26655. 

Light colored ; fine and compact. Stoutland, Camden County. From cut on 

railroad. Tenth Census, 1880. 26659. 

Light drab ; fine-grained and compact. Near Hermann, Gasconade County. 

Quarry of J. C. Grass. Tenth Census, 1880. 25958. 
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Siliceous dolomite. Light colorerl ; fine-grained ; compact. Near De Soto, Jefferson 
Couur.y. Donnelly's quarry. Tenth Census, 1880. 26314. 

Dark spotted; coarse; vesicular. Near Osage, Osage County. Osage quarry. 

Tenth Census, 18-0. 25657. 
Magnesian limestone. Sub-Catboniferous ; dark, with large light spots ; fine- 
grained. Sedalia, Pettis County. Richard Anderson's quarry. Tenth Census, 
1880. 25653. 

Carboniferous ; light colored ; coarsely oolitic. Near Kansas City, Jackson 

County. J. Bauman's quarry. Tenth Census, 1880. 25394. 

Dark spotted; fine and compact. Neosho, Newton County. Karnes's quarry. 

Tenth Census, 1880. 26658. 

Buff; compact; fossiliferous. Hannibal, Marion County. City quarry. Tenth 

Census, 1880. 26220. 

: Potsdam ; red with white spots ; fine and compact ; takes a good polish. Near 

Fredericktown, Madison County. Tenth Census, 1860. 26403. 

Argillaceous limestone. Carboniferous ; light colored and bl ue ; fine and com- 
pact. Two specimens. Near Clinton, Henry County. C. B. Jordan's quarry. 
Tenth Census, 1880. 25696. 

Lithographic limestone. Sub-Carboniferous ; drab ; fine-grained ; compact. Sav- 
ertou, Ralls County. Eureka Quarry Company. J. S. F. Batchen, 1883. 28498. 

Ferruginous limestone. Drab; compact; finely fossiliferous. Near Forest CHy, 
Holt County. John Pollack's quarry. Tenth Census^ 1880. 25559. 

Granite. Coarse; light red. Six-inch cube. Granitesville, Iron County. W.War- 
ren's quarry. Centennial, 1876. 25025. 

Coarse ; red. Iron Township, Iron County. Centennial, 1876. 17498. 

Coarse ; light red. Three and a half miles south of Iron Mountain, Iron County 

Breman's quarry. Tenth Census, 1880. 26321. 

Coarse ; pinkish gray. Silver Mountain, Madison County. Einstein's quarry. 

Tenth Census, 1880. 26594. 
Biotite granite. Coarse ; light red. Granitesville, Iron County. Syenite Granite 
Company. F. W.Mott, 1883. 27455. 

Coarse ; reddish gray. Syenite, Saint Francois County. Syenite Granite Com- 

pany. F. W. Mott, 1883. 27456. 

Note. — The Missou ;i granites, as a rule, contain only traces of hornblende 
or mica. 
Hornblende granite. Medium ; gray. Six-inch cube. Knob Lick, Saint Francois 
County. Centennial, 1876. 25068. 

Medium ; gray. Six-inch cube. Knob Lick, Saint Frangois County. 25066. 

Olivine diabase. Medium; dark gray. West foot of Tom Luck Mountain, Iron 

.County. Ferguson's quarry. Tenth Census, 1880. 26333. 
Calcareous sandstone. Carboniferous ; light gray ; medium. Warrenslmrgh, 
Johnson County. Quarry of Pickle & Bro. Tenth Census. 2G936. 

Carboniferous ; gray ; medium. Near Warrensburgh, Johnson County. Quarry 

of Pickle & Bros. 2539o. 

Bright red ; micaceous. Two specimens. Rockville, Bates County. Quarry of 

Henry Brown & Co. Tenth Census. 26862. 

Carboniferous; fine; gray. Near Miami Station, Carroll County. White Rock 

Quarry Company. Tenth Census. 26306. 
'— Fine; light colored. Near Mead viilo, Linn County. J. Fruiu's quarry. Tenth 
Census. 26 22. 
H. Mis. 170, pt. 2 36 
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Sandstone. Fine; very light brown. Rockville, Bates Coanty. Tenth Censos. 
25688. 

Gray ; rnst-spotted ; micaceoas. Near Butler, Bates County. Cnrrv's quarry. 

25742. 

Carboniferous; fine; light gray. Clinton, Henry Connty. Tenth Census. 

25607. 

Carboniferous; fine; very light brown. Clinton, Henry Connty. Tenth Cen- 

sus. 25698. 

CarboDiferous ; fine ; very light buff. Clinton, Henry County. George Hap- 

good's quarry. Centennial, 1876. 27105. 

Brown ; porous and friable. Higginsville, La Fayette County. Peter Brand's 

quarry. Tenth Census. 26286. 

Light colored ; porous and friable. Near Brownsville, Pettis County. CoUins'a 

quarry. Tenth Census. 26287. 

Brown ; rust-spotted ; porous and friable. KeytesviUe, Chariton County. 

Bartz quarry. Tenth Census. 26305. 

Coarse ; yellow. Near Lamar, Barton County. Jesse Bollinger's quarry. 

Tenth Census. 26562. 

Sub-Carboniferous; fine; very light buff. Near Saint Genevieve County. 

Benjamin Richardson's quarry. Tenth Census. 26685. 

Fine ; light colored. Bluff on Arrow Rock road, Howard Connty. R. T. 

Kingsbury's quarry. Tenth Census. 26223. 

Light colored ; nearly white. Jones Station, Ralls County. Jones's quarry. 

Tenth Census. 26229. 

Fine ; light colored ; rust-spotted. Nevada, Vernon County. City of Nevada 

quarry. Tenth Census. 25699. 

Quartzite. Fine ; gray. West Foot of Tom Luck Mountain, Lron County. Fer- 
gusson's quarry. Tenth Census, 1880. 26333. 

MONTANA. 

Limestone [marble]. White, dark spotted ; crystalline. Lewis and Clarke County. 

Centennial, 1876. 27088. 
Dolomite (?) [marble]. Dark blue-gray, with veins of dull yellow; fine; compact. 

Helena, Lewis and Clarke County. Centennial, 1876. 27089. 

Gray; brecciated. Helena, Lewis and Clarke County. Centennial, 1876. 

27090. 
Hornblende mica granite. Medium ; light gray. Lewis and Clarke County. 
George McBurney, 1882. 27087. 

Coarse; greenish gray. Butte, Deer Lodge County. George P. Merrill, 1886. 

38565. 

NEBRASKA. 

Limestone, argillaceous. Permian ; light colored ; fine and compact. Roca, Lan- 
caster County. Quarry of Keys & Bullock. Tenth Census, 1880. 27204. 

Limestone. Permian ; light colored ; finely fossiliferous. Roca, Lancaster Connty. 
ftuarry of Keys & Bullock. Tenth Census, 1880. 27202. 

Permian ; light colored ; compact ; finely fossiliferous. Roca, Lancaster 

County. Quarry of Keys & Bullock. Tenth Census, 1860. 27203. 

Permian; light colored; fusulina. Syracuse, Otoe County. Tenth Census^ 

1880. 27321. 
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Limestone. Permian (?) ; light colored ; fiisuliiia. Near Glen Rock, Nemaha County 
Quarry- of Keys & Bullock. Tenth Census, 1880. 27'20l. 

Permian ; light colored ; fusulina. La Platte, Sarpy County. William A 

Guire's quarry. Tenth Census, 1880. 27322. 



Quartz porphyry. Very dark red with pink porphyritic feldspars. 3 by 3 by 11 

inches. Near Great Bend of Carson River. J. C. Russell, U. S. Geol. Survey. 

35304. 
Hornblende andesite. Coarse; gray. Used for purposes of rough construction. 

Three miles east of Virginia City, Storey County. J. Barrett's quarry. Tenth 

Census, 1880. 25746. 

Coarse ; porphyritic ; light brown spotted with white. Used as above. Three 

miles east of Virginia City, Storey County. J. Barrett's quarry. Tenth 
Census, 1880. 25747. 

Medium; light gray. Used as above. Two miles west of Reno, Washoe 

County. Fulton's quarry. Tenth Census, 1880. 25708. 
Sandstone. Coarse; gray. Carson City, Oromsby County. Carson quarry. Tenth 
Census. 25709. 

NEW HAMPSHIRE. 

Steatite [soapstone]. Coarse; compact; dark gray. Francestown. Centennial, 

1876. 10774. 
Biotite muBCOvite granite. Fine ; gray. Concord, Merrimack County. Quarry of 

Fuller & Pressey. Tenth Census, 1880. 25225. 

Fine; gray. Concord, Merrimack County. Quarry of Hadley &> Hoyt. 

Tenth Census, 1880. 25226. 

Medium ; gray. Concord, Merrimack County. Quarry of Donagan & Davis. 

Tenth Census, 1880. 26946. 

Medium; light gray. Concord, Merrimack County. ^A. Hollis's quarry. 

Tenth Census, 1880. 27081. 

Fine ; gray. Concord, Merrimack County. M. H. Johnson's quarry. Tenth 

Census, 1880. 26945. 

Fine; gray. Concord, Merrimack County. Centennial, 1876. 17486. 

Fine ; light gray. Concord, Merrimack County. Concord Granite Company. 

Tenth Census^^ 1880. 25859. 

Fine; light gray. Concord, Merrimack County. Granite Railway Com- 

pany. Tenth Census, 1880. 25649. 

Fine; gray. Concord, Merrimack County. F. Hodgman's quarry. Tenth 

Census, 1880. 25223. 

Fine; light -gray. Foot cube. Concord, Merrimack County. Centennial 

1876. 25043. • ' 

' Medium; gray. West Concord, Merrimack County. Quarry of Crowley & 

Quinn. Tenth Census, 1880. 25766. 

Fine ; light gray. West Concord, Merrimack County. Quarry of Putney & 

Nutting. Tenth Census, 1880. 25222. 

Fine; light gray. West Concord, Merrimack County. G. A. Bos^orth's 

quarry. Tenth Census, 1880. 25224. • 

Medium; light gray. AUenstown, Merrimack County, C. A. Bailey's quarry 

Tenth Census, 1880. 25874. 

Fine; light gray. Fitzwilliam, Cheshire Countv. D. H. Reed's quari^ 

Tenth Census, 1880. 26120. 
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Biotite moscovite granite. Fine; ligbt gray. Fitzwilliam, Cheshire County. J. 
E. Fisher's quarr;- Tenth Census, 18ri0. 25273. 

Medium ; gray ; iniUstiuctly porphyritic. Fitzwilliam, Cheshire County. M. 

Wilson's quarry. lt>Qth Census, 1880. 26119. 

Fine ; gray. Marlborough, Cheshire County. Centennial, 1876. 17485. 

Fine ; light gray. Marlborough, Cheshire County. Tenth Census, 1880. 25238. 

Fine; gray. Troy, Cheshire County. Centennial, 1876. 17487. 

Fine ; light gray. Troy, Cheshire County. Tenth Census, 1880. 25428. 

Fine ; light gray. Troy, Cheshire County. L. Whitmore's quarry. Tenth 

Census, 1880. 25429. 

Coarse ; light pink. Manchester, Hillsborough County. W. S. Locke's quarry. 

Tenth Census, 1880. 26168. 
Medium ; gray. Rumney, Grafton County. G. D. Kenaston's quarry. Tenth 

Census, 1880. 26174. 
Fine; light gray. Sunapee, Sullivan County. C. E. Boy ce's quarry. Tenth 

Census, 1880. 26421. 

Fine; light gray. Farmington, Strafford County. Richardson's quarry. Tenth 

Census, 1880. 26864. 
Biotdte granite. Fine ; light and dark gray. Two specimens. Fitzwilliam Depot, 

Cheshire County. R. L. Augier's quarry. Tenth Census, 1880. 25405. 
Fine ; dark gray. Fitzwilliam, Cheshire County. Centennial, 1876. 17488. 

Fine; gray. Fitzwilliam, Cheshire County. E. Blodgett's quarry. Tenth 

Census, 1880. 25835. 
Fine; gray. Manchester, Hillsborough County. Quarryof A. Bodwell i&Son. 

Tenth Census, 1880. 25860. 
Fine; light gray. Manchester, Hillsborough County. H. Willey's quarry. 

Centennial, 1876. 25221. 

Fine; light gray. Manchester, Hillsborough County. Amoskeag County 

quarry. Centennial, 1876. 25220. 

Medium; light gray. Mason, Hillsborough County. J. Maxwell's quarry. 

Tenth Census, 1880. 25235. 

Fine ; light gray. Mason, Hillsborough County. W. Braman's quarry. Tenth 

Census, 1880. 25236. 

Medium; gray. 6-iuchcube. Mason, Hillsborough County. Centennial, 1876. 

17424. 

Medium ; light gray. Mason, Hillsborough County. A. McDonald's quarry. 

Tenth Census, 1880. 25486. 

Fine; light gray. Milford, Hillsborough County. G. F. Parker's quarry. 

Tenth Census, 1880. 27082. 

Medium; light gray. Milford, Hillsborough County. N. Merrill's quarry. 

Tenth Census, 1880. 25234. 

Fine; gray. Milford, Hillsborough County. K. Carlton's quarry. Tenth 

Census, 1880. 25230. 

Medium ; light gray. Milford, Hillsborough County. T. King's quarry. Tenth 

Census, 1880. 25232. 

Fine; gray. Milford, Hillsborough County. E. Hutchinson's quarry. Tenth 

Census, 1880. 25233. 

Fine; light gray. Enfield, Grafton County. Qua ry of P. H. Freets & Son. 

25765. 



BUILDING AND ORNAMENTAL STONES. 565 

Biotlte granite. Coarse ; light gray. Enfield, Grafton Connty. D. L. Tilton's 
quarry. Tenth Census, 1880. 25489. 

Medium; gray. Plymouth, Grafton Connty. Blair's quarry. Tenth Census, 

1880. 2586L 

Coarse; gray. Durham, Stafford Connty. J. S. Abbott's quarry. Tenth 

Census, 1880. 26246. 

Medium ; pinkish gray. Raymond, Rockingham County. Quarry of A. F. 

Keyes. Tenth Census, 1880. 26175. 

MuBCOvite biotlte gneiaa. Fiue; light gray, with garnets. Roxbnry, Cheshire 
County. Keene Granite Company. Tenth Census, 1880. 26158. 

Fine; very light gray. Roxbnry, Cheshire County. Quarry of Nourse & 

Dean. Tenth Census, 1880. 26159. 

Fine; gray. Peterborough, Hillsborough County. Peterborough Granite 

Works. Tenth Census, 1880. 25229. 

Medium; gray. Fitzwilliam, Cheshire County. A. Haydep's qnarry. Tenth 

Census, 1880. 26127. 
Biotite epidote gneiss. Coarse ; pink, green-spotted. Lebanon, Grafton County. 
C. Freeman's quarry. Tenth Census, 1880. 25487. 

Coarse; light pink with green spots. Lebanon, Grafton County. Quarry of 

P. H. Freets & Son. Tenth Census, 1880. 25764. 
Biotite gneiss. Medium; dark gray. Sunapee, Sullivan County. C. £. Boyce's 

quarry. Tenth Census, 1880. 26422. 
Porphyry conglomerate [quartz porphyry]. Jasper-red ; hard and compact. Two 

specimens. One 4-inoh cube. One polished slab about 13| by 11 by 2 inches. 

Franconia, Grafton County. Tenth Census, 1880. 25523. 

NEW JERSEY. 

Serpentine [ophiolite]. Blue-gray, with green spots. Near Montville, Morris 

County. J. J. Gordon^s quarry. Tenth Census, 1880. 26588. 
Limestone [marble]. Pink and wbite ; coarsely crystalline; with large crystals of 

pyroxene). Near Danville, Warren County. Rose Crystal Marble Company. 

Tenth Census, 1880. 26679. 
Dolomite. Lower Silurian ; dark blue-gray ; crystalline; fine; compact. Newton, 

Sussex County. Newton quarries. Tenth Census, 1880. 26943. 
Gneiss. Medium ; greenish gray. Bloomingdale, Passaic County. M. J. Ryerson's 

quarry. Tenth Census, 1880. 26844. 

Medium ; greenish gray. Dover, Morris County. Delaware, Lackawanna and 

Western Railroad Company. Tenth Census, 1880. 27051. 

Biotite gneiss. Coarse ; pink. Near Chariot teburgh, Passaic County. M. J. 

Ryerson^s quarry. Tenth Census, 1880. 26845. 
Hornblende granite (f) Coarse; gray. Near Morristown, Morris County. Tenth 

Census, 1830. 26956. 
Diabase. Mesozoic dark-gray ; fine and compact. - Used for street pavements and 

general building. Jersey City, Hudson County. J. Kelton's quarry. Tenth 

Census, 1880. 26198. 

Mesozoic ; dark gray ; fine and compact. Used mostly for street pavements. 

Weehawken, Hudson County. M. Moore's quarry. Tenth Census, 1880. 
26199. 

Mesozoic; medium; gray. West New York, Hudson County. Used chiefly for 

street pavements and road ballast. D. Heft's quarry. Tenth Census, 1880, 
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Diabase. Mesozoic; fine; dark gray. Lambert ville, Hunterdon Count}'. Used as 
above. G. Bancroft's quarry. Tenth Census, 1880. 26771. 

Mesozoic ; medium ; gray. Rock Church, Hunterdon County. Used as above. 

J. H. Murphy^s quarry. Tenth Census, 1880. 26971. 

Mesozoic j very fine ; dark gray. Rocky Hill, Somerset County. Used as 

above. J. R. Howell's quarry. Tenth Census, 1880. 26843. 
Sandstone. Triassic ; fine ; brown. Two specimens. Belleville, Essex County. J. 
B. I. Robinson's quarry. Tenth Census. 26251. 

Triassic; medium; brown. Belleville, Essex County. Quarry of William J. 

Joyce. Tenth Census. 26256. 

Triassic ; fine ; brown. Two specimens. Bellville, Essex County. Quarry of 

William J.Joyce. Tenth Census. 26257. 

Triassic ; fine ; brown. Belleville, Essex County. Quarry of A. Philip & 

Son. Tenth Census. 26258. 

Triassic; fine; brown. Bellville, Essex County. Quarry of A. Philip & 

Son. Tenth Census. 26259. 

Triassic; fine; brown. Belleville, Essex County. Quarry of A. Philip & 

Son. Teuth Census. 26260. 

Triassic; medium; brown. Belleville, Essex County. J. B. I. Robinson's 

Quarry. Tenth Census. 26252. 

Triassic; medium; brown. Newark, Essex County. Newark Quarry Com- 

pany. Tenth Census. 26253. 

Triassic; fine; brown. Newark, Essex County. Newark Quarry Company. 

Tenth Census. 26254. 

Triassic; fine; brown. Newark, Essex County. Quarry of Kocher Brothers. 

Tenth Census. 26255. 
Triassic ; coarse ; brown. Orange Mountain, Essex County. Quarry of James 

Bell & Co. Tenth Census. 26740. 
Triassic; fine; brown. Avondale, Essex County. Belleville Stone Company. 

Tenth Census. 26694. 

Triassic ; fine ; brown. Pleasant Valley, West Orange, Essex County. F. W. 

Shrump's quarry.. Tenth Census. 26737. 

Triassic ; fine ; very light brown. Pleasant Valley, West Orange, Essex County. 

F. W. Shrump's quarry. Tenth Census, 1860. 26738. 

Triassic ; fine ; brown. Paterson, Passaic County. William P. Hartley's 

quarry. Tenth Census. 26586. 

Triassic; fine; brown. Little Falls, Passaic County. Quarry of J. C. & R. 

Stanley. Tenth Census. 26613. 

Triassic ; fine ; brown. Little Feills, Passaic County. Quarry of J. C. & R- 

Stanley. Tenth Census. 26614. 

Triassic ; fine ; light brown. Little Falls, Passaic County. Quarry of J. C. & 

R. Stanley. Tenth Census. 26615. 

Triassic; fine; gray. Little Falls, Passaic County. Quarry of J. C. & R. 

Stanley. Tenth Census. 26616. 

Triassic; fine ; French gray. Martinville, Somerset County. Quarry of Will- 

iam E. Bartle & Bro. Tenth Census. 26739. 

Triassic; fine; dark blue-gray. Milford, Hunterdon County. Smith Clark's 

quarry. Tenth Census. 26768. 

Triassic; coarse; light colored. Stockton, Hunterdon County. Peter Best's 

quarry. Tenth Census. 26769. 
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Sandstone. Triassic; coarse; ligbt colored. Stockton, Hunterdon County. J. 
Sillery'8 quarry. Tenth Census. •iBTTO. 

Triassic ; medium ; light brown. Greensburgh, Mercer County. Quarry of L. 

Clark & Bro. Tenth Census. 26799. 

Triassic ; medium ; light brown. Greensburgh, Mercer County. Greensburgh 

Granite and Freestone Company. Tenth Census. 26800. 

Triassic ; medium ; brown. Greensburgh, Mercer County. Quarry of Chas. 

Keeler&Son. Tenth Census. 26801. 

Triassic; blue-black j fine and compact. Near Woodsville, Mercer County. 

Quarry of J. L. Boroughs & Son. Tenth Census. 26823. 

Triassic ; light blue-gray ; line ; very compact. Princeton, Mercer County. 

Thos. JewelPs quarry. Tenth Census. 26842. 

Lower Silurian ; dark blue-gray ; very fine and compact. Quarry ville, Sus- 

sex County. Thos. J. Carr's quarry. Tenth Census. 27071. 

Lower Silurian ; dark blue-gray ; fine and compact. Quarry ville, Sussex 

County. Thomas J. Carr's quarry. Tenth Census. 27072. 
«^— Greenish; coarse; compact. Near Danville, Warren County. E. Bulgin'a 

quarry. Tenth Census, 1880. 26587. 
Conglomerate. Dark reddish-brown and white mottled ; coarse ; very compact 
and hard. Boon ton, Morris County. Tenth Census, 1880. 27052. 

Coarse; ferruginous. Near May's Landing, Atlantic County. Tenth Census, 

1880. 26846. 

Dark reddish -brown and white mottled ; coarse ; very compact and hard. Near 

Morristown, Morris County. Tenth Census, 1880. 26957. 
Slate. Black. Princeton, Mercer County. Quarry of S. Margerum. Tenth Cen- 
sus, 1880. 26763. 

NEW MEXICO. 

GypBuxn. White; dark spotted. Bernalillo(?), Bernalillo County. J. S. F. Batchen, 

18a3. 28586. 
Pumice. Coarse; red. Used to some extent for purposes of rough construction. 

From quarries 3 miles south of Santa F6, Sauta F^ County. Santa F6 quarry. 

Tenth Census, 1880. 26234. 
Rhyollte tuff. Light colored; soft and porous. Santa F6, Santa F^ County. Tenth 

Census, 1880. 26233. 

Sandstone. Coarse ; light colored. Near Sauta F^, Santa F^ County. Santa F6 
quarry. Tenth Census, 1880. 2G231. 

Coarse ; light reddish-brown. Sanla F^, Santa F6 County. Santa F6 quarry. 

Tenth Census, 1880. 26232. 

Fine; reddish brown. Near Las "Wgjis Hot Springs, San Miguel County. 

John S. F. Batchen, 1883. 28580. 

Fine; light red and white stri]>ed. Near Las Vegas Hot Springs, San Miguel 

County. John S. F. Batchen, 1883. 28582. 

Very light gray ; fine and compact. Near Las Vegas Hot Springs, San Miguel 

County. John S. F. Batchen, 18S3. 28683. 

Fine ; light reddish-brown. Near Las Vegas Hot Springs, San Miguel County. 

John S. F. Batchen, 1883. )cf^m. 
^— Dull red; friable. Near Albuquerque, Valencia County. El Rita quarry. 
John S. F. Batchen, 1884. 35570. 
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NEW YORK. 

Ophiolite [verdantique marble]. Coarsely granular; green and ^hite speckled, 
takes a high polish ; commercially known as ophite marhle. Port Henry, Ej»sex 
Connty. Quarries of Burlington Manufacturing Company. Tenth Census, 18i:50. 
2f>67'2. 

Serpentine [ophiolite^ Verdantique marble]. Green and white speckled; coarsely 
granular. Moriah, Essex County. Centennial, 1876. 17465. 

Dolomite [marble]. Archtean; white; coarsely crystalline. Tuckahoe, Westchester 
County. J. M. Masterton's quarry. Tenth Census, 18«0. 26444. 

-: — Archaean; white ; coarsely crystalline. Tuckahoe, Westchester County. J. M. 
Masterton's quarry. Tenth Census, 1880. 26445. 

Archaean ; white ; coarsely crystalline. Tuckahoe, Westchester County. Tuck- 

ahoe Marble Company. Tenth Census, 1880. 26414. 

ArchflBan; white; coarsely crystalline. Tuckahoe, Westchester County. Tuck- 

ahoe Marhle Company. Tenth Census, 1880. 26413. 

Archsean; white; very coarsely crystalline. Pleasantville, Westchester 

County. Snow Flake Marble Company. Tenth Census, 1880. 26522. 

Lower Silurian ; white; coarsely crystalline. Sing Sing, Westchester Connty. 

Colonel Clark, 1880. 25205. 

Lower Silurian ; white ; crystalline. Sing Sing, Westchester County. Tenth 

Census, 1880. 25011. 

ArchsBan ; pure white ; crystalline. South Dover, Dutchess County. E. A. 

Preston's quarry. Tenth Census, 1880. 26506. 
Limestone [marble] Gray, with pink spots ; compact; fossiliferous. Used for fur- 
niture and interior decorative work. Chazy, Clinton County. Tenth Census, 
1880. 26925. 

Lower Silurian; dark, red spotted ; compact; fossiliferous. Used for' furni- 

ture and interior decorations. Near Plattsburgh, Clinton County. Burling- 
ton Maniifacturing Company. Tenth Census, 1880. 26671. 

Upper Silurian ; gray, with large fossils. Greensport, Columbia County. F. 

W. Jones's quarry. Tenth Census, 1880. 26074. 

" Warwick marhle ; " red mottled ; very coarsely crystalline. 6 by 6 by 1 

inch. Orange County. United States General Land Office, 1882. 27258. 
Magnesian limestone [marble]. Lower Silurian; nearly black; fossiliferous. 
Near Saratoga, Saratoga County. Prince Wing's quarry. Tenth Census, 1880. 



Lower Silurian ; black ; very fine and compact. South Glens Falls, Saratoga 

Connty. Thomas Reynolds's quarry. Tenth Census, 1880. 26112. 

Archsean ; blue-gray ; coarsely crystalline. Near Gouverneur, Saint Lawrence 

County. Gouverneur Marble Company. Tenth Census, 18S0. 26942. 

Calcareous dolomite [marble]. Upper Silurian ; gray; fossiliferous. Used in the 
construction of Lenox Library building. New York City. Lockport, Niagara 
County. R. & J. Carpenter's quarry. Tenth Census, 1880. 26506. 

Limestone. Lower Silurian ; mottled blue-gray ; compact. Sandy Hill, Washing- 
ton County. Sandy Hill quarry. Tenth Census, 1880. 26828. 

Lower Silurian ; gray ; semi-crystalline. Lowville, Lewis County. L. H. Car- 

ter's quarry. Tenth Census, 1880. 26980. 

Devonian; dark gray; fossiliferous. Syracuse, Onondaga County. Centennial. 

1876. 17471. 

Devonian; light drab; fossiliferous. Williamsville, Erie County. J. B. Young's 

quarry. Tenth Census, 1880. 26622. 
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Limestone. Devonian; gray; finely fossiliferous ; compact. Williamsville, Erie 
County. W. Foglesangei-'a qnarry. Tenth Census, 1880. 26623. 

Magnesian limestone. Lower Silarian ; dark blue-gray ; fossiliferous. South Glens 
Falls, Saratoga County. Quarry of Thomas Reynolds & Co. Tenth Census, 
1880. 26111 

Lower Silurian ; dark blue-gray ; compact. Near Crown Point, 'Essex County. 

Frank Clark's quarry. Tenth Census, 1880. 26123. 

Lower Silurian; nearly black; compact. Willsborough Point, Essex County. 

Centennial, 1876. 17519. 

Lower Silurian ; fine; dark gray; nearly black. Willsborough, Essex County. 

Lake Champlain Quarry Company. Tenth Census, 1880,26128. 

Lower Silurian ; dark drab ; fossiliferous. Three Mile Bay, Jefferson County. 

O. Fish's quarry. Tenth Census, 1880. 26279. 

Lower Silurian; gray; finely fossiliferous; compact. Near Prescot, Oneida 

County. Evan T. Thona's quarry. Tenth Census, 1880. 26329. 

Lower 8ilnrian; fine; dark gray; nearly black. Amsterdam, Montgomery 

County. James Griswold's quarry. Tenth Census, 1880. 26238. 

Lower Silurian; dark £;ray ; fossiliferous. Amsterdam, Montgomery County. 

D. C. & N. Hewitt's quarry. Tenth Census, 1880. 26239. 

Lower Silurian ; dark gray j fossiliferous. Canajoharie, Montgomery County. 

Sharper's quarry. Tenth Census, 1880. 26240. 

Upper Silurian; fine; black; compact. Schoharie, Schoharie County. Z. 

Brown's quarry. Tenth Census, 1880. 26310. 

Devonian; fine; dark gray; compact. Coblesk ill, Schoharie County. Quarry 

of Reilly & Scanlan. Tenth Census, 1880. 2.'>909. 

Upper Silurian; fine; dark gray; nearly black. Howo'h Cave, Schoharie 

County. Howe's Cave Association. Tenth Census, 1880. 26149. 

Upper Silurian ; fine; black. Howe's Cave, Schoharie County. Howe's Cave 

Association. Tenth Census, 1880. 2.5841. 

Upper Silurian ; fine ; dark gray ; nearly black. Howe's Cave, Schoharie County. 

Howe's Cave Lime and Cement Company. Tenth Census, 1$80. 25908. 

Devonian; dark gray ; fine and compact. Springfield Centre, Otsego County. 

McCabe quarry. Tenth Census, 1880. 2o76:i. 

Devonian ; gray ; compact : fossiliferous. Onondaga, Onondaga County. 

Quarry of Hughes Bros. <& Co. Tenth Census, 1880. 26372. 

Devonian; gray; compact; fossiliferous. Fairmont, Onondaga County. J. 

Connor's quarry. Tenth Census, 1880. 26354. 

Devonian ; gray ; semi crystalline. Indian Reservation, Onondaga County. 

Adam Nie's quarry. Tenth Census, 1880. 27069. 

Devonian ; dark gray ; fine and compact. Auburn, Cayuga County. Quarry 

of Goodrich & Son. Tenth Census, 1880. 26389. 

Devonian; nearly black ; fine and compact. Union Springs, Cayuga County. 

A. B. Miles's quarry. Tenth Census, 1880. 26402. 

Devonian; nearly black; fine and compact. Waterloo, Seneca County. L. 

Thomas's quarry. Tenth Census, 1880. 26430. 

Devonian; nearly black; fine and compact. Waterloo, Seneca County. J. 

Eramett's quarry. Tenth Census, 1880. 26431. 

Devonian; dark gray; fine;, compact. Le Roy, Genesee County. L. D. 

Howell's quarry. Tenth Census, 1880. 26511. 

- Devonian; dark mottled; compact. Buffalo, Erie County. J. B. Younq^ 

quarry. Tenth Census, 1880. Two specimens. 26621. 
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Magnesian limestone. Blao-gray ; fine; compact. Kingston, Ulster County. 

Quarry of Noon & Madden. Tenth Census, 1880. 26617. 
Dolomite. Upper Silurian ; dark drab ; fine ; compact. Rochester, Monroe County. 

J. B. Pike's quarry. Tenth Census, 1880. 26454. 
Calcareous dolomite. Upper Silurian; drab; finely fossil iferous. Lockport, Ni> 

agara County. R. & J. Carpenter's quarry. Tenth Census, 1880. 26513. 
Biotite granite. Fine ; light gray. Garrison, Putnam County. A..C. King's quarry. 

A. C. King, 1883. 27531. 
Hornblende mica granite. Coarse ; bright red. Grindstone Island, Jefferson 
County. R. Forsyth's quarry. Tenth Census, 1880. 27024. 

Note. — Two large beautiful pillars of this stone are in the senate cham- 
ber of the capitol building at Albany, N. Y. 
Hornblende gneiss. Medium ; dark gray. Glenville, near Tarrytown, Westchester 

Couuty. Sackett's quarry. Tenth Census, 1880. 26455. 
Biotite gneiss. Medium; banded gray and white. Near Hastings, Westchester 

County. Quarry of Munson & Co. Tenth Census, 1880. 26521. 
Gneiss. Coarse; greenish gray. Suffem, Rockland County. Copeland quarry. 

Tenth Census, 1880. 27050. 
Norite. Coarse ; dark greenish gcay, with blue irridescent spots. Quarries of the 
Au Sable Granite Company, Keeseville. C. D! Walcott. 1887. 38740. 

This stone, which is known commercially as **Au Sable gfrauite," con- 
sists essentially of the mineral labradorite and hypersthene. When polished 
the bluish iridescence from the labradorite is very noticeable. It is a 
beautiful stone for polished columns and pilasters. 
Sandstone. Devonian ; brown ; very fine and compact. Roxbury, Delaware County, 
Quarry of Robinson & Soop. Tenth Census, 1880. 25626. 

Devonian ; brown; very fine and compact. Roxbury, Delaware County. B. B. 

Boughton's quarry. Tenth Census, 1880. 25627. 

Devonian ; gray ; fine and compact. Margarettville, Delaware County. Quarry 

of Grant Bros. Tenth Census, 1880. 25628. 

Devonian; two specimens; brownish-gray and olive-tinted ; fine and compact 

Phoenicia, Ulster County. J. L. McGrath's quarry. Tenth Census, 1880. 
25638. 

Devonian ; brownish gray ; fine and compact. Snider Hollow, Ulster County. 

Quarry of Jamieson Bros. Tenth Census, 1880. 25639. 

Devonian; dark blue-gr , fine and compact. Phoenicia, Ulster County. 

Quarry of Delemater <Sk Bouse. Tenth Census, 1880. 25640. 

Devonian ; dark blue-gray ; fine and compact. Phoenicia, Ulster County. J. 

McGrath's quarry. Tenth Census, 1880. 25641. 

Devonian; dark blue-gray; fine and compact. Cold Brook Hollow, Ulster 

County. Quarry of Lane & Co. Tenth Census, 1880. 25670. 

Devonian ; dark blue-gray ; fine and compact. Near Boiceville, Ulster County. 

Quarry of Hewitt Boice. Tenth Census, 1880. 25671. 

Devonian ; dark blue-gray ; fine and compact. Broadhead's Bridge, Ulster 

County. Quarry of Cornish «fe Rowe. Tenth Census, 1880. 25672. 

Devonian; dark blue-gray; fine and compact. Broadhead's Bridge, Ulster 

County. Quarry of W. Davis. Tenth Census, 1880. 25673. 

Devonian ; dark blue-gray ; fine and compact. Broadhead's Bridge, Ulster 

County. Quarry of Heragerford & Boice. Tenth Census, 1880. 25674. 

Devonian; dark blue-gray; fine and compact. Stony Hollow, Ulster County. 

Sweeney's quarry. Tenth Census, 1880. 25704, 
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Sandstone. Devonian ; dark blue-gray ; fine and compact. Woodstock, Ulster 
County. N. Wolven's quarry. Tenth Census, 1880. Two specimens. 2r)758. 

Devonian j dark blue-gray ; fine and compact. Hallihan's Hill, Ulster County. 

Quarry of Leabey &, Co. Tenth Census, 1880. 25759. 

Devonian ; dark blue-gray ; fine and compact. Highwoods Hill, Ulster County. 

Quarry of Green & Co. Tenth Census, 1880. 25760. 

Devonian; dark blue-gray; fine and compact. West Hurley, Ulster County. 

L. Lawsoii^s quarry. Tenth Census, 1880. 25761. 

Devonian; dark blue-gray ; fine and compact. Saw Kill, Ulster County. D. 

Henderson's quarry. Tenth Census, 1880. 25842. 

Devonian ; very dark bluish-drab ; fine and compact. Steeney Kill, Ulster 

County. R. Dunn's quarry. Tenth Census, 1880. 25843. 

- Devonian ; blue-gray ; fine and compact. Bristol Hill, Ulster County. T. 

Grant's quarry. Tenth Census, 1880. 26150. 

Devonian ; dark blue-gray ; fine and compact. Morgan Hill, Ulster County. 

J. Scully's quarry. Tenth Census, 1880. 25844. 

Devonian ; dark blue-gray ; fine and compact. Quarryville, Ulster County. 

Quarry of Mason & Mack. Tenth Census, 1880. 25926. 

- Devonian ; dark blue-gray ; fine and compact. Quarryville, Ulster County. 

Quarry of Cunningham Bros. Tenth Census, 1880. 25927. 
— - Devonian; blue-gray ; fine and compact. Quarry ville, Ulster County. Quarry 
of Peter Daly & Co. Tenth Census, 1880. 25928. 

- Devonian ; blue-gray ; fine and compact. Near Huutersjand, Schoharie County. 

Middleburgh Bluestone Company. Tenth Census, 1880. 26196. 

Lower Silurian ; compact; reddish. Hamipond, Saint Lawrence County. J. 

Finnegan's quarry. Tenth Census, 1880. 26278. 
— - Upper Silurian ; fine ; light gray. Camden, Oneida County. N. Beebe's quarry . 
Tenth Census, 1880. 26280. 

Upper Silurian; fine; li^ht reddish-brown. Albion, Orleans Connty. G. 

Brady's quarry. Tenth Census, 1880. 26496. 

Upper Silurian ; fine; light reddish-brown. Albion, Orleans County. Albion 

and Medina Sandstone Company. Tenth Census, 1880. 26497. 
Upper Silurian ; fine ; light reddish-brown. Hulberton, Orleans County. A. J. 

Squires's quarry. Tenth Census, 1880. 26498. 
Upper Silurian; fine; very light reddish-brown. Medina, Orleans County. A. 

J. McCormick's quarry. Tenth Census, 1880. 26514. 

Fine ; very light reddish brown. Hulberton, Orleans County. Quarry of 

O'Brien & O'Reilly. Tenth Census, 1880. 26515. 
- — Upper Silurian ; fine ; light colored. Medina, Orleans County. Quarry ot 

Kearney, Barrett & Co. Tenth Census, 1880. 26516. 
— ^ Upper Silurian ; fine; light colored. Medina, Orleans County. I. Holloway's 

quarry. Tenth Census, 1880. 26518. 

Upper Silurian; fine; light reddish-brown. Medina, Orleans County. P. Ho- 

ran's quarry. Tenth Census, 1880. 26519 

Upper Silurian ; fine ; very light gray. Medina, Orleans County. P. Horan's 

quarry. Tenth Census, 1880. 26520. 

Upper Silurian. 12-inch cube. Albion, Orleans County. QuarryofG. S.Brady 

& Co. Gilbert S. Brady, 1884. 35705. 

Devonian ; fine ; gray. Corning, Steuben County. L. Field's quarry. Tenth 

Census, 1880. 26712. 
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Sandstone. Devonian ; fine ; blue-gray. Pultney. Stoaben County. W. Wagener's 
qnarry. Tenth Census, 1880. 267G1. 

Devonian; fine ; blue-gray. At water, Cayuga County. J. G. Baeger's quarry^ 

Tenth Census, 1880. 26401. 

Upper Silurian ; reddish brown ; medium. Albion, Orleans County. G. Brady's 

quarry. Tenth Census, 1880. 26494. 

Upper Silurian; fine; reddish brown. Albion, Orleans County. G. Brady*§ 

quarry. Tenth Census, 1880. 2C495. 

Upper Silurian; fine; light gray. 10 inch cube. Lockport, Niagara County. 

C.Whitraore's quarry. Tenth Census, 1880. 27341. 

Upper Silurian; fine; light colored. Lockport, Niagara County. C. Whit- 

more's quarry. Tenth Census, 1H80. 26517. 

Devonian ; very dark drab and dark blue-gray ; fine and compact. Two speci- 

mens. Otsego Lake, Otsego County. J. Wood's quarry. Tenth Censosy 
1880. 25762. 

Devonian ; fine ; blue-gray. Oneonto, Otsego County. L. Orr's quarry. Tenth 

Census, 1880. 26798. 

Triassic ; medium ; reddish brown. Near Nyack, Rockland County. N. PuflPs 

quarry. Tenth Census, 1880. 26590. 

Devonian ; fine ; dark blue-gray. Near West Brookville, Sullivan County. 

West Brockville quarry. Tenth Census, 1880. 26618. 

Devonian; fine; dark blue-gray. Near West Brookville, Sullivan County. 

West Brockville quarry. Tenth Census, 1880. 26619. 

Devonian ; fine ; gray. Two specimens. Near Liberty, Sullivan County. J. 

J. Fuller's quarry. Tenth Census, 1880. 26432. 

Devonian; fine; light gray. Belfast, Allegany County. J.Lang's quarry. 

Tenth Census, 1880. 26749. 

Devonian ; fine ; dark drab. Guilford Centre, Chenango County. L. W. 

Smith's quarry. Tenth Census, 1880. 26750. 

Devonian ; fine ; gray. Guilford, Chenango County. Mrs. W. W. Davis's 

quarry. Tenth Census, 1880. 26751. 

Devonian ; fine ; blue-gray. Trumansburgh, Tompkins County. Quarry of Du- 

mont & Cusic. Tenth Census, 1880. 26760. 

Devonian; fine; gray. Ithaca, Tompkins County. McClune's quarry. Tenth 

Census, 1880. 26734. 

Devonian ; fine ; light gray. Watkins Glen, Schuyler County. Northern Cen- 

tral Railroad Company. Tenth Census, 1880. 26736. 

Devonian ; blue-gray ; fine and compact. Near Reedsville, Albany County. 

E. Udell's quarry. Tenth Census, 1880. 26151. 

Lower Silurian; dark blue-gray ; fine and compact. Schenectady, Schenec- 

tady County. Upper Aqueduct Quarry Company. Tenth Census, 1880. 26075. 
Fine ; blue-gray. Olean, Cattaraugus County. Milo Cook's quarry. Tenth 

Census, 1880. 26651. 
Quartzite. Cambrian ; light colored ; fine and compact. Fort Ann, Washington 
County. J. White's quarry. Tenth Census, 1880. 25946. 

Potsdam ; compact ; light red. Near Potsdam, Saint Lawrence County. Pots- 

dam quarry. Tenth Census, 1880. 26268. 
Argillaceous sandstone. Devonian ; fine ; blue-gray. Warsaw, Wyoming County. 

Quarry of Morris & Son. Tenth Census, 188C 26650. 
Slate. Purple. Middle Granville, Washingtor County. Albany Slate Company. 

Tenth Census, 1880, 25945. 
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Slate. Green. '4 by 4 by 3 inches. Hampton, Washington County. Quarry of D. 
Williams & Brothers. Tenth Census^ 1880. 25973. 

Red. 4 by 4 by H inches. Hampton, Washington County. Quarry of L.J. 

Warren. Tenth Census, 1880. 25974. 

Green. 4 by 4 by 2^ inches. Hampton, Washington County. New England 

Quarry Company. Tenth Census, 1880^ 25976. 

Purple. 4 by 4 by 1^ inches. Hampton, Washington County. New England 

Quarry Company. Tenth Census, 1880. 25977. 
Dull red. 4 by 4 by 1^ inches. Middle Granville, Washington County. Mid- 
dle Granville Quarry. Tenth Census, 1880. 25978. 

Bright red. 4 by 4 by 1 inch. Granville, Washington County. Tenth Cen- 

sus. 25979. 

Bright red. 4 by 4 by 1 inch. Granville, Washington County. North Bend 

Quarry Company. Tenth Census, 1880. 25980. 

Dull, reddish brown. 4 by 4 by 1^ inches. Middle Granville, Washington 

County. Penrhyn Slate Company. Tenth Census, 1880. 25981. 

Dull, reddish brown. 4 by 4 by 1^ inches. Middle Granvillo, Washington 

County. Penrhyn Slate Company. Tenth Census, 1880. 25982. 

Greenish. 4 by 4 by 1 inch. Middle Granville, Washington County. Penrhyn 

Slate Company. Tenth Census, 1880. 25983. 

Greenish, purple and blue- black. Six specimens. Slabs 8 inches square. Cen- 

tennial, 1876. 26032. 

Grayish brown. 4 by 3 by 2 inches. Salem, Washington County. Salem Slate 

Company. Tenth Census, 1880. 26052. 

Greenish. Slab 8 inches square, and 4 by 4 by 1 inch. Two specimens. Gran- 

ville, Washington County. Warren Slate Company. Centennial, 1876. 
27001. 

Calcareous sandstone. Devonian ; fine ; very light gray. Two specimens. Can- 
nisteo, Steuben County. J. Mullen's quarry. Tenth Census, 1880. 26706. 

Devonian; fine; blue-gray. Covert, Seneca County. C. O. Ogden's quarry. 

Tenth Census, 1880. 20735. 

NORTH CAROLINA. 

Steatite. Fine; compact; light greenish gray. Used for ** white earth" and French 
chalk. Nantahalah, Swain County. Tenth Census, 1880. 26137. 

Fine compact; light greenish gray. Used as above. Seven miles northeast of 

Murphy, Cherokee County. W. C. Kerr, 1883. 27654. 
Steatite [soapstone]. Coarse ; compact ; dark gray. Near Greensborough, Guil- 
ford County. W.C.Kerr, 1883. 27662. 

Coarse ; compact ; blue-gray. Ball Mountain, Ashe County. J. Hardin's 

quarry. J. B. Col van, 1883. 28168. 

Fine ; light blue-gray ; schistose. Myatt's Mill, Wake County. (Through W. 

S.Yates.) 1884. 36853. 

Coarse; porous; blue-gray. Alamance County. W. C. Kerr, 1887. 27664. 

Limestone [marble]. Dark blue-gray ; crystalline. Cherokee County. 36142. 

Archaean ; light pink ; greenish spots ; crystalline. 7|by 6 by 2 inches. Chero- 

kee County. 27822. 
^— Archaean; blue-gray; crystalline. Near Murphy, Cherokee County. Valley 
River Mining Company. W. IL Kerr, 1883. 27655. 
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Iiimestone [marble]. Archaean ; blue-gray ; crystalline. Valley Town, Cherokee 
County. S. Whittaker's quarry. W. H. Kerr, 1883. 27656. 

ArclisBau j light blue-gray ; finely crystalline. Nottla, Cherokee County. 

Centennial, 1876. 17512. 

Archaean ; (lark gray ; crystalline. Near Valley Town, Cherokee County. T. 

Young's quarry. Tenth Census, 1880. 27658. 

Archaean ; light pink ; finely crystalline. Two specimens. Red Marble Gap, 

Macon County. W. II. Kerr, 1883. 27659. 

Archaean; light pink, with greenish mottling; crystalline. Nantahalah, 

Swain County. Centennial, 1876. 17513. 
Siliceous dolomite. Archiean ; red ; compact. Warm Springs, Madison County. 

W. C. Kerr, 1883. 27605. 
Magnesian limestone. Archaean ; dark mottled ; fine ; compact. Warm Springs, 

Madison County. Tenth Census, 1880. 27604. 
Shell limestone. Eocene; coarse; cellular. 12-iuch cube. New Berne, Craven 
County. Centennial, 1876. 2.')345. 

Eocene; coarse; cellular. New Berne, Craven County. Tenth Census, 1880. 

27624. 

Eocene ; light colored ; cellular. Rocky Point, Pender County. Quarry of 

French Brothers. Tenth Census, 1880. 27625. 
Limestone. Archiean ; blue-gray ; crystalline. Near Murphy, Cherokee County. 

Valley River Mining Company. W. H. Kerr, 1883. 27655. 
Biotite granite. Medium ; pink. Louisburgh, Franklin County. Colonel Raffiu's 

quarry. W. C. Kerr, 1883. ^7633. 

Fine ; pinkish gray. Louisburgh, Franklin County. W. C. Kerr, 1883. 27600. 

Medium; pink. Cedar Rock, Franklin County. W.T.King's quarry. W. H. 

Kerr,.1883. 27636. 

Coarse; porphyritic; pink and yellowish spotted. Contentnea Creek, Wilson 

County. W. H. Kerr, 1883. 27626. 

Fine ; light gray. Nine miles south of Warrenton, Warren County. J. S. 

Smith's quarry. W.H.Kerr, 1883. 27649. 

Medium ; gray. Lexington, Davidson County. C. H. Scott, 1883. 27594. 

Medium; gray. Lexington, Davidson County. C. H. Scott, 1883. 27596. 

Fine ; gray. Alamance County. C. H. Scott, 1883. 27597. 

Fine ; gray. Alamance County. C. H. Scott, 1883. 27599. 

Fine; light gray. Seven miles below Asheville, Buncombe County. W. C 

Kerr, 1883. 27606. 

Medium ; gray. Oxford, Granville County. J. H. Horner's quarry. W. C. Kerr, 

1883. 27632. 

Coarse; light gray. Mount Airy, Surry County. R. S. Gilmer's quarry. W. 

H. Kerr, 1883. 27613. 

Coarse ; gray. Near Charlotte, Mecklenburgh County. W. Phifer's quarry. 

W. C. Kerr, 1883. 27589. 

Medium ; gray. Near Charlotte, Mecklenburgh County. W. C. Kerr, 188.3. 

27590. 

Medium ; gray. Charlotte, Mecklenburgh County. W. C. Kerr, 1883. 27591. 

Coarse ; gray. Davidson College, 'Mecklenburgh County. L. Pott's quarry. 

W. H. Kerr, 1883. 27644. 

Fine; gray. Near Gastonia, Gaston County. Quarry of Holland ife Paysoar. 

W. H. Kerr, 1880. 27622. 
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Biotlte granite. Fine ; lig1;it gray. Near Gastonia, Gaston County. J. Hawkin's 
qnarry. W. H. Kerr, 1880. 27621. 

Coarse ; gray. Three miles north of Garibaldi, Gastou County. C. L. Hope's 

quarry. W. H. Kerr, 1880. 27620. 

Medium ; light gray. Near Winston, Forsyth County. Mrs. Charles's quarry 

W.H.Kerr, 1883. 27614. 

Medium ; greenish gray. Buck Horn Falls, Harnett County. Quarry of Hick 

&Lobdell. W.H. Kerr, 1883. 27653. 

Fine; gray. Mooresville, Iredell County. J. C« Hargrave's quarry. W. H. 

Kerr. 1883. 27616. 

Coarse; indistinctly porphyritic; gray. Mount Mourne, Iredell County. J. 

H.Reid's quarry. W. H. Kerr, 1883. 27645. 

Medium ; gray. Greensborough, Guilford County. C. H. Scott, 1883. 27629. 

Medium ; gray. Greensborough, Guilford County. C. H. Scott, 1883. 27630, 

Coarse; greenish with large porphyritic crystals of pinkish feldspar. Rock- 

ingham, Richmond County. W. C. Kerr, 1883. 27610. 

Coarsely porphyritic; pinkish and olive-green. Two and a half miles west of 

Rockingham, Richmond County. Cheraw and Chester Railroad. W. C. Kerr, 
1883. 27640. 

Gray ; coarsely porphyritic, with light pink feldspars. Foot cube. Anson 

County. Centennial, 1876. 25509. 

Muscovite granite. Fine; light gray. Warrenton, Warren County. N. M.Nor- 
wood's quarry. W. H. Kerr, 1883. 27648. 

Granite. M edium ; very light pink. Near Salisbury, Rowan County. W.C.Kerr, 
1883. 27601. 

Medium ; very light gray. Salisbury, Rowan County. J. J. Bassingo's quarry. 

W. H. Kerr, 1883. 27615. 

Medium; very light pinkish gray. Ten miles south of Salisbury, Rowan 

County. J. J. Bassingo's qnarry. W. H. Kerr, 1880. 27617. 

Fine; pink. Hillsborough, Orange County. A. W. Grabam's quarry. W.C. 

Kerr, 1883. 27631. 
Biotite muscovite granite. Medium; light pinkish gray. Nineteen miles south of 

Salisbury, Rowan County. J. J. Bassingo's quarry. W. H. Kerr, 1883. 27616. 
Hornblende biotite granite. Coarse ; gray with light green spots. Near Charlotte, 

Mecklenburgh County. T. Graham's quarry. W. C Kerr, 1883. 27588. 
Biotite gneiss. Medium; gray. Near Shelby, Cleveland County. C. Hendrick'a 

quarry. W. H. Kerr, 1880. 27623. 

Gray ; porphyritic. Henry's Station, McDowell County. Western North Car- 

olina Railroad. W. H. Kerr, 1883. 27637. 

Coarse ; gray. Hickory, Caldwell County. G. W. Harper's quarry. W. H. 

Kerr, 1883. 27641. 

Coarse; pinkish gray. Three and a half miles north of Toisnot, Wilson 

County. P. Linehan's quarry. W. H. Kerr, 1883. 27627. 

Medium ; dark gray. Henderson, Vance County. W. C. Kerr, 1883. 27603. 

— - Very coarse; light greenish gray. Near Danbury, Stokes County. W. H. Kerr, 

1883. 27612. 

Medium; dark gray. Poison Springs, Iredell County. J. Linster's quarry. 

W. H. Kerr, 1883. 27642. 

•^— Fine ; light gray. Raleigh, Wake County. State quarries. W. C. Kerr, 1883 
87660. 
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Biotite gneiss. Fine ; light gray. Near Raleigb, Wake Coaaty. W. C. Kerr, 1883. 
29639. 

Coarse; light gray; indistinctly porphyritic. Ten miles north of Greens- 

borough, Guilford County. C. H. Scott, 1883. 27593. 

Medium ; light gray. Jamestown, Guilford County. C. H. Scott, 1883. 27611. 

Gneiss. Fine; pink. Concord, Cabarrus County. W. H. Kerr, 1880. 27619. 
Hornblende biotite gneiss. Medinm; dark gray. Near Alexander, Buncombe 

County. W. C. Kerr, 1883. 27607. 

Medium; dark gray. Davidson College, Mecklenburgh County. D. Slonn's 

quarry. W. H. Kerr, 1883. 27643. 
Gneiss. Fine; red and light mottled. Mooresville, Iredell County. Quarry of 
McNeilly & McPhersou. W. H. Kerr, 1883. 27647. 

Hornblende gneiss. Fine; light greenish gray. Morgan ton Depot, Burke County. 

Avery^s quarry. W. H. Kerr, 1883. 27639. 
Quartz porphyry [leopardite]. White ; black spotted ; 4 by 4 by 1^ inches. Near 

Charlotte, Mecklenburgh County. W. J. Yates quarry. Tenth Census, 1860. 25840. 

Nearly white with dark spots. Charlotte, Mecklenburgh County. Centennial 

1876. 10770. ^ 

These porphyries take the popular name " leopardite *' from • their spot- 
ted appearance. In some cases the coloring material instead of being 
arranged iu oval spots takes most delicate dendritic or fern-like forms. 
They are very hard and consequently used only for purposes of rough con- 
struction. 
Sandstone. Triassic ; fine ; reddish brown. Wadesborough, Anson County. W. C. 
Kerr, 1883. 27608. 

Triassic ; fine ; light brown. Sanford, Moore County. J. W. Scott's quarry. 

W. H. Kerr, 1883. 27634. 

Triassic; fine ; light brown. Egypt, Chatham County. J. Legroves's quarry. 

W. H. Kerr, 1883. 27635. 

Triassic ; light colored; medium. Durham, Durham County. Trap quarry 

W. C. Kerr, 1883. 27651. 

Triassic; fine; reddish brown. Near Durham, Durham County. Quarry of 

Needham & McPherson. W. C. Kerr, 1883. 27652. 

Triassic; fine; very light brown. Near Morris ille, Wake County. Gift of 

the county through W. S, Yeates, 1884. 36852. 

Fine ; gray ; 10-inch cube. Ealeigh, Wake County. Centennial 1876. 17475. 



Limestone. Lower Silurian ; dark gray. 12 by 13 by 7 inches. Centennial, 1876. 
25198. 

Lower Silurian; dark gray. 14 by 14 by 8 inches. Centennial, 1876. 25199. 

Devonian ; drab ; fine ; compact. Kelley's Island, Erie County. Quarry of 

Kelley *& Co. Tenth Census, 1880. 26284. 

Devonian. Bellefoulaine, Logan County. Quarry of Angel, Miller &, Co. 

Tenth Census, 1880. 27162. 

Carboniferous ; drab ; fine ; compact. Two specimens. Bellaire, Belmont 

County. Samuel Rowe's quarry. Tenth Census, 1880. 25613. 

Upper Silurian ; light colored. 12-rnch cube. Covington, Miami County. T. 

W. Butt^s quarry. Tenth Census, 1880. 27200. 

Upper Silurian ; dark mottled ; fine grained. Two specimens. Piqua, Miami 

County. Quarry of H. Clark & Sou. Tenth Census, 1880. 25317. 
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Limestone. Carboniferoas ; dark ; compact ; fossiliferous. Zanesville, Muskingum 
County. PhQip Moran's quarry. Tenth Census, 1880. 25535. 

Sub-Carboniferous; light colored ; fine; compact. Two specimens. Newton- 

ville, Muskingum County. T. B. Townsend's quarry. Tenth Census, 1880. 
25536. 

Upper Silurian; drab; fine and compact ; pyri I if erous. Two specimens. Near 

Xenia, Greene County. W. McDonald's quarry. Tenth Census, 1880. 25357. 
— — Upper Silurian ; light colored ; fine and compact. Two specimens. Near Day- 
ton, Montgomery County. Huffman Stone Company. Tenth Census, 1880. 
27163. 

Lower Silurian; dark mottled; fossiliferous. Two specimens. Hamilton, 

Butler County. Quarry of Kilfoyle & Joyce. Tenth Census, 1880. 25274. 

Upper Silurian; fine-grained; yellow spotted. Near Lumberton, Clinton 

County. W. F. Oglosbee's quarry. Tenth Census, 1880. 25382. 
Bituminous dolomite. Devonian ; light colored ; fossiliferous. Two specimens. 
Point Marblehead, Ottawa County. Quarry of demons & Sons. Tenth Cen- 
sus, 1880. 26087. 

Upper Silurian; light colored; fine-grained and cellular. Twt) speciin«^n8. 

Near Fremont, Sandusky County. Quarry of Quilter Brothers. Tenth Cen- 
sus, 1880. 25283.. 

Devonian ; drab ; fine and compact. Sandusky, Erie County. Quarry of I.' 

T. Davis. Tenth Census, 1880. 26084. 

Devonian ; drab ; fine and compact. Sandusky, Erie County. W. Hubbard^s 

quarry. Tenth Census, ld80. 26085. 

Devonian; drab; fine and compact. Two specimens. Sandusky, Erie County. 

C. Schoepfle's quarry. Tenth Census, 1880. 26086. 

Devonian ; light colored ; fine ; compact. Sandusky, Erie County. Ambrose 

Lieb's quarry. Tenth Census, 1880. 26106. 

Upper Silurian; light colored; fine-grained; cellular. Two specimens. Tif- 

fin, Seneca County. J. L. King's quarry. Tenth Census, 1880. 25527. 

Upper Silurian ; drab ; fine ; compact. Findlay, Hancock County. Quarry of 

Altman & Pressuell Company. Ten th Census, 18S0. 25294. 

Upper Silurian ; dark mottled; vesicular; semi-crystalline. Two specimens. 

Near Ottawa, Putnam County. J. Hager's quarry. Tenth Census, IbSO, 
25315. 

Upper Silurian; gray; laminated. Near Columbus Grove, Putnam County. 

J. Postlewait's quarry. Tenth Census, 1880. 25333. 

Upper Silurian; brown mottled; fine-grained; compact. Two specimens. 

Bluffton, Allen County. Quarry of Ritzier & Green wald. Tenth Census, 
1880. 25312. 

Upper Silurian; brown ; fine-grain-^id; compact. Two specimens. Near Lima, 

Allen County. J. Custer's quarry. Tenth Census, 1880. 25313. 

Upper Silurian; dark drab; fine-grained; compact. Near Lima, Allen County . 

B. A. Armentrout's quarry. Tenth Census, 1880. 25337. 

Upper Silurian; dark mottled; fiue-grained. Two specimens. Lima, Allen 

County. William Pugh's quarry. Tenth Census, 1880. 25320. 

Upper Silurian ; light colored ; fine and compact. Two specimens. Near 

Urbana, Champaign County. D.'W. Happersett'e quarry. Tenth Census, 
1880. 25296. 
-• — Upper Silurian ; very light brown ; fine and compact. Two specimeus. Green- 
field, Highland County. Quarry of G. I. Ruckei & Son. Tenth Census, 
_ 1880. 25381. 
' e. Mis. 170, pt. 2 37 
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BitmninoiiB dolomite. Upper SUorian ; browu ; fine-g^aiiied ; compact. Two spec- 
imens. Lexington, Highland Connty. Mrs. L. Dunn's qnarry. Tenth Census, 
1880. 25427. 

Dolomite. Devonian. Light colored; fine-grained; compact. Two specimens. 
White House, Lucas County. Qnarry of Pray & Hall. Tenth Census, IBcjO. 
25282. 

Devonian ; drab ; fine ; compact. Two specimens. Near Weston, Wood 

County. L. S. Pugh's quarry. Tenth Census, 1880. 25324. 

Upper Silurian ; drab mottled ; coarsely vesicular. Near Van Wert, Van Wert 

County. Palmer's quarry. Tenth Census, 1880. 26510. 

Devonian; dark gray; fine-grained; compact. Two specimens. Marion, Ma- 

rlon County. Qnarryof Peters & Lawrence. Tenth Census, 1880. 25322. 

Devonian; dark; fine-grained compact. Two specimens. Marion, Marion 

County. Quarry of Haberman & Riley. Tenth Census, 1880. 25323. 

Devonian; light colored; fine-grained; compact. Two specimens. Near 

Bellefontaine, Logan County. Quarry of Angel, Miller & Co. Tenth Census, 
1880. 25290. 

Upp^ Silurian; light colored; ceUular. Two specimens. Near Springfield, 

Clarke County. Quarry of Moores &. Co. Tenth Census, 1880. 27164. 

Upper Silurian ; light drab ; fine and compact. Springfield, Clarke County. 

J. Mowatt's quarry. Tenth Census, 1880. 25293. 

Upper Silurian ; drab ; cellular. Springfield Clarke County. W. S. Thomp- 

son's quarry. Tenth Census, 1880. 25291. 

Upper Silurian ; light drab and blue-gray. Two specimens. Yellow Springs, 

Greene County. W. Sroufe's quarry. Tenth Census, 1880. 252U2. 

Upper Silurian; drab mottled; fine; compact. Eaton, Preble County. Quarry 

of Young & Christman. Tenth Census, 1880. 25268. 
Magneaian limestone. Devonian; drab; fine-grained; fossiliferous. Bloom ville, 

Seneca County. A. Reichert's quarry. Tenth Census, 1880. 25660. 
Upper Silurian ; very light drab. Pi qua River, Miami County. H. G. De- 

weese's quarry. H. G. Deweese, 1883. 27514. 

Upper Silurian ; bluish drab ; fine and compact. Two specimens. Covington, 

Miami County. Quarry of Butt & Battorf. Tenth Census, 1880. 27173. 

Devonian ; drab ; fine-grained ; compact. Near Columbus, Franklin County. 

Quarry of Lilley & Poston. Tenth Census, 1880. 25376. 

Upper Silurian ; bluish drab ; fine and compact. Near Dayton, Montgomery 

County. Huffman Stone Company. Tenth Census, 1880. 27175. 

Upper Silurian ; bluish drab ; fine and compact. 12-inch cube. Near Dayton, 

Montgomery County. Huffman Stone Company. Tenth Census, 1880. 27175. 

Upper Silurian ; light drab ; fine and compact. Two specimens. Near Day- 

ton, Montgomery County. W. H. Huston's qnarry. Tenth Census, 1880. 
27192. 

Upper Silurian; drab; fine and compact. Two specimens. Near Dayton, 

Montgomery County. Huffman Stone Company. Tenth Census, 1880. 
25297. 
BiliceouB dolomite. Upper Silurian; light and drab; fine-grained. Two speci- 
mens. Covington, Miami County. Quarry of N. W. Furnas. Tenth Census, 1880. 
25319. 

Devonian; dark; fine-grained; cprapact. Two specimens. Near Marion, Ma- 

rion County. F. Hinamon^s quarry. Tenth Census, 1880. 25321. 

Upper Silurian; light drab; finely cellular. Two specimens. Springfield, 

Clarke County. George H. Frey's quarry. Tenth Census, 1880. 25*^5. 
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SlllceouB dolomite. Upper Silurian ; drab ; fiEe-gra'med. New Paris, Preble Coonty. 
T. J. Smith's quarry. Tenth Census, 1880. 25264. 

Upper Silurian; drab; fine-grained; ooinpaot. Two specimens. Euphemia, 

Preble County. I. J. Weaver's quarry. Tenth Census, 1880. 25267. 
Ferrugjaous limestone. Carboniferous; dark; fine and compact. Two specimens. 

Near Millersburgh, Holmes Couuty. A. Geib's quarry. Tenth C^i^us, 1880. 

25449. 
Sandstone. Devonian ; fine ; gray. Monclova, Lucas County. S. Wagner's 

quarry. Tenth Census, 188(>. 25281. 

Circular slab, 3 feet 2 inches in diameter and 3^ inches thick. Amherst, Lorain 

County. Centennial, 1876. 25194. 

Broken column, 12 inches at base by 20 inches high. Amherst. Centennial, 

1876. 25193. 

Carved post, about 14 inches at base by 26 inches high. Amherst. Centennial, 

1876. 18931. 

Sub-Carboniferous; fine; light gray. Amherst, Lorain County. Amherst 

Stone Company. Tenth Census, 1880. 25472. 

Sub-Carboniferous ; fine ; light gray. Amherst, Lorain County. Quarry of 

Worthiugton & Sons. Tenth Census, 1880. 25706. 

Snb-Carboniferous ; fine ; light brown. Foot cube. Amherst, Lorain County. 

Centennial, 1876. 26034. 

Sub-Carboniferous; light brown; medium. Amherst, Lorain County. Ohio 

Building Stone Company. J. S. F. Batchen, 1883. 27357. 

Sub-Carboniferous ; fine ; light gray. Amherst, Lorain County. Colonel 

Clark, 1881. 25023. 

Sub-Carboniferous ; fine ; light gray. Amherst, Lorain County. Quarry of 

Haldeman & Son. Tenth Census, 1830. 25384. 

Sub- Carboniferous; fine; light gray and very light brown; two specimens. 

Amherst, Lorain County, J. Nicholl's quarry. Tenth Census, 1880. 25385. 

Sub-Carboniferous; very light buff; medium. Amherst, Lorain County. Qnar- 

ry of Wilson & Hughes. Tenth Census, 1880. 25421. 
•' Sub-Carboniferous; fine; light gray and buff. Two specimens. Elyna, Lo- 
rain County. Quarry of Mussey & Co. Tenth Census, 1880. 25383. 

Sub-Carboniferous; gray and very light brown. Two specimens. NearElyria, 

Lorain County. J. Eschtruth's quarry. Tenth Census, 1880. 25386. 

- Sub-Carboniferous ; Elyria, Lorain County. J. Weller's quarry. Tenth Cen- 

sus, 1880. 25369. 
— — Sab-Carboniferous ; fine ; light colored, Brownhelra, Lorain County. Quarry 

of Worthiugton & Son. Tenth Census, 1880. 25707. 
— — Sub-Carboniferous; medium; light buff. Ridgeville, Lorain County. H..L. 

Beebe's quarry. Tenth Census, 1880. 25471. 

Sub-Carboniferous; coarse; light colored. Independence, Cuyahoga County. 

J. R. Hurst's quarry. Tenth Census, 1880. 25473. 

- Sub-Carboniferous; coarse; light colored. Bedford, Cuyahoga County. Bed- 

ford Stone Company. Tenth Census, 1880. 25458. 

Sub-Carboniferous; fine; light colored. Brooklyn, Cuyahoga County. J, 

Hoehn's quarry. Tenth Census, 1880. 25459. 

Sub-Carboniferous; medium; light colored. Independence, Cuyahoga County. 

Quarry of Wilson & Hughes. Tenth Census, 18-50. 25456. 

Sub-Carboniferous; tine; light blue-gray. Newburgh, Cuyahoga County. 

Quarry of W. H. Caine. Tenth Census, X880. 25457. 



680 REPORT ON NATIONAL MUSEUM, 1886. 

Sandstone. Sub-Carbon iferons ; ligbt colored; medium. Two Hpecimens. New- 
burgh, Cuyahoga County. Qnary of Edwards Brothers. Tenth Census, 1880. 
25433. 

Sub-Carboniferous; light colored ; mediuoL East Cleveland, Cuyahoga County. 

W. A. Neff's Quarry. Tenth Census, 1»80. 25423. 

Sub-Carboniferous; light colored; medium. Two specimens. East Cleveland. 

Cuyahoga County. C. E. Reader's quarry. Tenth Census, 1880. 25434. 

Sub-Carboniferous ; light colored ; medium. East Cleveland, Cuyahoga 

County. J. Haycox's quarry. Tenth Census, 1880. 25435. 

Sub-Carboniferous; tine; light gray. Slab, 4 by 8 feet. Euclid, Cuyahoga 

County. Forest City Stoue Company. Centennial, 1876. 25195. 

Sub-Carboniferous; fine; blue-gray. Euclid, Cuyahoga County. J.Wagner's 

quarry. Tenth Ceusus, 1880. 25388. 

Sub-Carboniferous; fine; light blue-gray. Euclid, Cuyahoga County. Forest 

City Stone Company. Tenth Census, 1880. 25430. 

Sub-Carboniferous ; fine ; light blue-gray. Euclid, Cuyahoga County. Quarry 

of McFarlaud Brothers. Tenth Census. 1880. 25431. 
— — Sub-Carboniferous; fine; very light gray. Euclid, Cuyahoga County Quarry 
of Maxwell & Malone. Tenth Ceusus, 1880. 25432. 

- Sub-Carboniferous; fine; very light gray. Berea, Cuyahoga County. Colonel 

Clark, 1881.. 25018. 

Sub-Carboniferous ; fine ; light gray. Three specimens. Berea, Cuyahoga 

County. McDermott and Berea Stone Company. Tenth Census, 1880. 25387. 

Sub-Carboniferous ; light colored ; medium. Three miles east of Berea, in Mid- 

dleburg Township, Cuyahoga County. B. Raft'erty's quarry. Tenth Census, 
1880. 25390. 

Sub-Carboniferous; fine; light gray. Foot cube. Berea, Cuyahoga County. 

Centennial, 1876. 26035. 

Sub-Carboniferous; fine; very light gray. Windsor, Ashtabula County. R. T 

Stewart's quarry. Tenth Census, 18d0. 25391. 

Sub-Carboniferous; fine; light gray and very light brown. Two specimenH. 

Near Norwalk, Huron County. C. GrannoU's quarry. Tenth Census) 188^- 
25285. 

Sub-Carboniferous; fine; gray. Near Norwalk, Huron County, William P^r- 

rin's quarry. Tenth Census, 1880. 25284. 

Sub-Carboniferous; fine ; light gray. Greenfield, Huron County. G. Graham's 

quarry. Tenth Census, 1880. 25522. 

Carboniferous; coarse; buflF, Twinsburgb, Summit County. G. Parmelee's 

quarry. Tenth Census, lb'80. 25422. 

- — Sub-Carboniferous; medium; light colored. Two specimens. Peninsula, Summit 
County. F. Schumacher's quarry. Tenth Census, 1880. 25494. 

Carboniferous; light yellow; medium. Akron, Summit County. J. Hugill'a 

quarry. Tenth Census, 1880, 25495. 

Sub-Carboniferous; fine; very ligbt blue-gray. North Hampton, Summit 

County. Quarry of Ho vey & Brown. Tenth Census, 1880. 25496. 

Carboniferous; light colored; medium. Wi ud ham, 1*ortage County. Quarry 

of Case & King. Tenth Census, 1880. 25392. 

Sub-Carboniferous; fiue; dark gray. Two specimens. Near Warren, Trum- 

bull County. Austin Flagstone Company. Tenth Census, 1880. 26509. 
— ^ Sub-Carboniferous ; fiue ; ligbt gray. L(:e8ville, Crawford County. Leesville 
Stone Company. Tenth Ceusus, 1880, 25534. 
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Sandstone. Sub-Carboniferous; light and dark brown. Two specimens. Bellvilla^ 
Richland Connty. D. W. Zent^s qnarry. Tenth Census, 1880. i>5380. 

Sub-Carboniferous; fine; very light i^ray. Plymouth, Richland County. Will- 

iam J. Bovier's quarry. Tenth Census, K380. U552G. 

Sub-Carboniferous ; coarse ; red and pink. Two specimens. Mansfield, Rich- 

land County. Quarry of C. VoetscA. Tenth Census, 1880. 2551H. 

Sub-Carboniferous; medium; yellow. Mansfield, Richmond County. T. Cline^s 

quarry. Tenth Census, 1830. 25519. 

Sub-Carboniferous ; coarse ; light colorod. Weller, Richland County. S. 

Shively's quarry. Tenth Census, 1880. 2r>520. 

Sub -Carboniferous ; fine ; very light drab. Plymouth, Richland County. S. W. 

Tuttle's quarry. Tenth Census^ 1880. 25521. 

Carboniferous ; medium ; yellowish. Warwick, Wayne County. Walnut 

Grove Stone Company. Tenth Census, 1880. 25497. 

Sub-Carboniferous; fine; very light colored. Wooster, Wayne County. Quarry 

of Coe Brothers. Tenth Census, 1880. 25517. 

Carboniferous; light colored; medium. Near Massillon, Stark County. Quarry 

of Warthorst & Co. Tenth Census, 1«80. 2546."<. 

Carboniferous; light pink ; medium. Near Massi lion, Stark County. Quarry 

of Warthorst «fe Co. Tenth Census, 1880. 25468. 

Carboniferous; coarse; light colored. Near New Lisbon, Columbiana County. 

J. H. O'Mara's quarry. Tenth Census, 1880. 25876. 

Carboniferous; light colored; medium. Near Youngstown, Mahoning County. 

T. ConnelPs qnarry. Tenth Census, 1880. 25877. 

Carboniferous; fine; gray. Youngstown, Mahoning County. J. Holden's 

^ quarry. Tenth Census, 1880. 25878. 

Sub -Carboniferous; fine; very light gray. North Bloomfield, Morrow County. 

J. Flower's quai-ry. Tenth Census, 1880. 25552. 

Sub-Carboniferous; fine; very light gray. Iberia, Morrow County. Quarry 

of Crane Brothers. Tenth Census, 1880. 25553. 

Sub-Carboniferous ; fine ; light colored. Two specimens. Mount Gilead, Mor- 

row County. B S. Russell's quarry. Tenth Census, 1^80. 25406. 

Sub- Carboniferous; fine; light colored. Near Iberia, Morrow County. J. J. 

McClarren's quarry. Tenth Census, 1880. 25875. 

Sub-Carboniferous; coarse; dark yellow. Ten miles east of Mount Vernon, 

Howard Station, Knox County. I. Crichfield's quarry. Tenth Census, 1880. 
25416. 

Carboniferous; fine; light colored. Foot cube. Berlin, Holmes County. Cen- 

tennial, 1876. 17472. 

Carboniferous; medium; light colored. Near Millersburgh, Holmes County. 

W. H. Ling's quarry. Tenth Census, 1880. 25450. 

Carboniferous; fine; light gray. Near Millersburgh, Holmes County. W, 

Cary's quarry. Tenth Census, 1880. 25615. 

Carboniferous; light colored ; medium. Near New Philadelphia, Tuscarawas 

County. Quarry of A, Math ias. Tenth Census, 1880. 25515. 

Carboniferous ; light colored. Near canal, Dovor, Tuscarawas County. Tus- 

carawas Valley Coal and Iron Company. Teuth Census, 1880, 25516. 

Carboniferous; coarse; light colored. Near Carrol Iton, Carroll Connty. N. M. 

Smith's quarry. Tenth Census, 1880. 25498. 
-: — Sub-Carboniferous; fine; light blue-gray and light brown. Two specimens. 
Near Sunbury, Delaware County. H. Ficckaei's quarry. Tenth Census, 
X880. 25378. 
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Sandstone. Snb-Carboniferoas ; fine ; very light gray. Near Sunbury, Delaware 
Connty. C. B. Gaylord^s quarry. Tenth Onsus, 1880. 25379. 

Sab-Carboniferoas ; mediam; light pinkish. Near Newark, Licking County. 

C. Daugherty's quarry. Tenth Census, 1880. 25:n6. 

Sub-Carboniferous; coarse; buff. Near Newark, Licking County. C. Daugh- 

erty'8 quarry. Tenth Census, 1880. 25318. 

Sub-Carboniferous ; coarse ; light colored. Near Newark, Licking Connty. O. 

Z. Hillery's quarry. Tenth Census, 1880. 25336. 

Sub-Carboniferous ; fine; very light gray; olive-tinted. .Newark, Licking 

County. J. Coyle's quarry. Tenth Census, 1880. 25373. 

Sub-Carboniferous ; fine ; light blue-gray. Near Newark, Licking County. J. 

Coyle's quarry. Tenth Census, 1880., 25311. 

Carboniferous ; medium ; light colored and red. Two specimens. Coshocton, 

Coshocton County. M. Cheney's quarry. Tenth Census, 1880. 25524. 

Carboniferous ; medium ; very light colored. Near Coshocton, Coshocton 

County. M. Cheney's quarry. Tenth Census, 1880. 25525. 

Carboniferous; light colored ; medium. Steubenville, Jefferson County. Quarry 

of Archer and Boais. Tenth Census, 1880. 2o642. 

Carboniferous; light colored; medium. Steubenyilie, Jefferson County. Quarry 

of Archer & Boals. Tenth Census, 1880. 25643. 

Carboniferous; light colored; mediam. Steubenville, Jefferson County. 

Quarry of Floto & Bros. Tenth Census, 1880. 25644. 

' Carboniferous; coarse; light colored. Zanesvillej Muskingum County. T. B. 

Townsend's quairy. Tenth Census, 1886. 25537. 

- Carboniferous ; fine ; gray and light brown. Two specimens. Cumberland, 

Guernsey, and Noble Counties. T. B. Townsend-s quarry. Tenth Censon, 

1880. 25568. 
Carboniferous; coarse; light colored. Cambridge, Guernsey County. S. 

Barr's quarry. Tenth Census, 1880. 25574. 
Carboniferous; light colored ; medium. Lewis's Mills, Belmont County. J. 

Hutchinson's quarry. Tenth Census, 1880. 25588. 
' Carboniferous ; fine ; gray ; olive-tinted. Bellaire, Belmont County. W. J, 

McClain's quarry. Tenth Census, 1880. 25612. 

Carboniferous ; coarse ; light colored. Near Bellaire, Belmont County. J. R. 

Robinson's quarry. Tenth Census, 1880. 25614. 

Sub-C arboniferous ; coarse ; buff and yellow. Two specimens. Lancaster, 

Fairfield County. C. Bowmaster's quarry. Tenth Census, 1880. '<?5326. 

Sub-Carboniferous f coarse; light colored. Lancaster, Fairfield Connty. C. 

Bowmaster's quarry. Tenth Census, 1880. 25332. 

Sub-Carboniferous ; coarye ; light colored. Lancaster, Fairfield County. 

Quarry of Sharp & Crook. Tenth Census, 1880. 25335. 

Sub-Carboniferous; fine; gray. Lithopolis, Fairfield County. Litbopolis 

quarry. Tenth Census, 1880. 25,325. 

Sub-Carboniferous ; coarse ; yellow. Near Lancaster, Fairfield County. Qnam 

of Sharp & Crook. Tenth Census, 1880. 25314. 

Sub-Carboniferous; fine; light blne-gLay. Near Columbus, Franklin County. 

William A. Forrester's quarry. Tenth Census, 1880. 25377. 

Sub-Carboniferous; coarse; baff. Logan, Hocking Couniy. Quarry of Wcit- 

zell Bros. Tenth Census, 1880. 25334. 

Carboniferous; fine; gray; olive-tinted. Near Marietta, Washington County, 

P. L. Cole's quarry. Tenth Census, 1880. 26G39. 
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Sandstono. Sab-Carbon iferousi; gray. Near Marietta, Washington County. P. L 
Cole's quarry. Tenth Census, 1880. 26G40. 

Sab-CarboniferoQs; light colored. Harmer, Washington County. T. B. Town* 

send's quarry. Tenth Census, 1880. 26680. 

Carboniferous ; dark gray. Near Marietta, Washington County. D. B. Calder's 

quarry. Tenth Census, 1880. 2G681. 

- Carboniferous; fine; gray. Near Marietta, Washington County, D. Brigg's 

quarry. Tenth Census, 1880. 26697. 

Carboniferous; fine; gray. Near Marietta, Washington County. Constitu- 

tion Stone Company. Tenth Census, 1880. 26741. 
— ^ Carboniferous; fine; light brown. Near Constitution, Washington County. 
Constitution Stone Company. Tenth Census, 1880. 26742. 

Carboniferous; fine; gr.r Near Marietta, Washington County. C. Finch's 

quarry. Tenth Cen^u^, iocO. 26762. 

Sub-Carboniferous; fine; brown. Piketon, Pike County. Waverly Brown- 

stone Quarry. Tenth Census, 1880. 25834. 

Sub-Carboniferous; fine; very light gray. Piketon, Pike County. Green 

Quarry. Tenth Census, 1880. 25756. 

Sub- Carboniferous; fine; light brown. Kockville, Adams County. Rockville 

Freestone Works. Tenth Census, 1880. 25754. 
— Sub-Carboniferous; fine; very light gray. Near Portsmouth, Scioto County, 
Quarry of Reitz & Co. Tenth Census, 1880. 25751. 

' Sub-Carboniferous ; fine ; drab. Near Portsmouth, Scioto County. Quarry of 

Reitz & Co. Tenth Census, 1880. 257.52. 

Sub-Carboniferous; five; drab. Bnena Vista, Scioto County. Buena Vista 

Freestone Company. Tenth Census, 1880. 25753. 

Sub-Carboniferous; fine; drab. Buena Vista and Scioto Counties. Buena 

Vista Excelsior Freestone Works. Tenth Census, 1880. 25755. 

OREGON. 

Diabase. Medium ; gray. Twenty miles east of Albany, Linn County. F. Wood's 

quarry. Frank Wood, 1885. 37006. 
Basalt. Fine; gray. Near Clackamas, Clackamas County. William Young's quarry. 

Tenth Census, 1880. 26249. 
Sandstone. Fine; drab. Oakland, Douglas County. W. N. Leeper's quarry. Tenth 

Census, 1880. 26504. 

Fine; very light brown. Near Albany, Linn County, F. Wood's quarry. 

Frank Wood, 1885. 37005. 

PENNSYLVANIA. 

Serpentine. Light green; coarse; porous. Will not polish; used only for general 
building. West Chester, Chester County. J. H. Brinton's quarry. Tenth Census, 
1880. 25592. 

Light green ; coarse ; porous. Will not polish ; used only for general building. 

Three miles south of West Chester, Chester County. J. H. Brinton's quarry. 
Tenth Census. 1880. 27319. 

- Light green ; coarse ; porous. Will not polish ; used only for general building. 

Chester County (near Rising Sun , Md. ). Carter & Reynolds's quarries. T^u th 
Census, 1880. 25668. 
Limestone. Lower Silurian; blue-gray; micaceous. East Coushohocken, Mont- 
gomery County. American Society Mining Engineers, 1888. 37873. 
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Limestone. Dark blue-gray ; fine and compact. Merfcztown, Berks County, Amer* 
lean Society Milling Engineers, lb86. 37879. 

Lower Silurian ; dark bine- gray. Werners ville, Berks County. Amerioan So- 

ciety Mining Engineers, 1886. 37861. 

Lower Silurian ; dark blue-g,«y. Wernersville, Berks County. American So- 

ciety Mining Engineers, 1886. 37855. 

Lower Silurian ; water-blue, dark veined. WernersviUe, Berks County. Ameri- 

can Society Mining Engineers, 1''86. 37854. 

Lo\per Silurian; fine; blue gray. Myerstown, Lebanon County. American 

Society Mining Engineers, 1886. 37864. 

Lower Silurian ; Myerstown, Lebanon County. American Society Mining En- 
gineers, 1886. 37863. 

Lower Silurian; dark blue-gray. North ofAnnville, Lebanon County. Ameri- 
can Society Mining Engineers, 1686. 37867. 

Lower Silurian ; dark bine gray. Palmyra, Lebanon County. American Soci- 

ety Mining Engineers, 1^86. 37871. 

Lower Silurian ; blue-gray, white spotted. North of Annville, Lebanon County. 

American Society Mining Engineers, 1886. 37882. 

LowerSilurian; dark blue-gray. North of Annville, Lebanon County. Ameri- 

can Society Mining Engineers, 1886. 37887. 

Lower Silurian ; blue-gray. £icLland Station, Lebanon County. American 

Society Mining Engineers, 1886. 37874. 

LowerSilurian; water-bine; crystalline. Richland Station, Lebanon County. 

American Society Mining Engineers, 1886. 37865. 

LowerSilurian; blue-gray ; crystalline. Richland Station, Lebanon County. 

American Society Mining Engineers, 1886. 37866. 

Lower Silurian; dark blnc-gray. Harrisburg, Dauphin County. American 

Society Mining Engineers, 1886. 37878. " 

Lower Silurian ; dark blue-gray, nearly blacl^; fine and compact. Near Har- 

risburg, Dauphin County. J.A.Rutherford's quarry. Tenth Census, 1880. 
25328. 

Lower Silurian ; blue. Hummelstown, Dauphin County. American Society 

Mining Engineers, 1886. 37883. 

Lower Silurian; dark blue-gray, nearly black. Pax ton Station, Dstnphin 

County. American Society Mining Engineers, 1886. 37870. 

Lower Silurian; nearly black; fine and compact. Near York, York County. 

C. F. Winters's quarry. Tenth Census, 1880. 26237. 

Lower Silurian ; dark gray, nearly black ; fine and compact. Ohambersburgh, 

Franklin County. Henry Lippy's quarry. Tenth Census, 1880. 26312. 

Sub- Carboniferous; light gray; granular. Connellsville, Fayette County. A 

R. Banuing's quarry. Tenth Census, 1880. 26058. 

Devonian ; very dark drab ; fine and compact. Near Huntingdon, Huntingdon 

County. F. Hefright's quarry. Tenth Census, 1880. 26170. 

Very dark gray ; .fine and compact. Near Sprnce Creek, Huntingdon County. 

Robert Henderson's quarry. Tenth Census, 1880. 26235. 

Lower Silurian; water-blue; crystalline. Howellsville, Delaware County. 

American Society Mining Engineers, 1886. 37r!69. 

.Lower Silurian; nearly white; crystalline. Howellsville, Delaware Connty. 

American Socicity Mining Engineers, 1886. 37853. 

Lower Silurian ; dark blue-gray. Lebanon, Allegheny County. American So- 

ciety Mining Eu^jiueers, 1880. 37858. 
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Limestone. Lower Silnrian ; dark blue-gray. Lebanon, Allegheny County. Amer- 
ican Society Mining EnginoerR, 1886. .37859. 

Lower Silurian; (lark blue-gray. Lebanon, Allegheny County. American So- 

ciety Mining Engineers, 1886. 37860. 

Lower Silurian ; dark blue-gray. Schuylkill Haven, Schuylkill County. 

American Society Mining Engineers, 1886. 37872. 
Calcareous dolomite. Lower Silurian; gray; granular. Two specimens. Near 
Columbia, Lancaster County. C. S. Kauffman^s quarry. Tenth Census, 1880. 
26331. 

Lower Silurian; nearly black; pyritiferous. Leamon Place Station, Lancaster 

County. J. Young's quarry. Tenth Census, 1880. 25666. 

Lower Silurian ; dark ; nearly black. Reading, Berks County. John H. Stern- 

burg's quarry. Tenth Census, 1880. 26437. 

Lower Silurian. Wrightsville, York County. Quarry of Kerr, Weitzel & Co. 

Tenth Census, 1880. 26332. 

Lower Silurian; dark gray; nearly black; tine and compact. Carlisle, Cum- 

berland County. W. F. Noble's quarry. Tenth Census, 1880. 26302. 
- — Lower Silurian; gray; coarsely laminated. Near Shiremanstown, Cumberland 

County. Quarry of Moses & Sidle. Tenth Census, 1880.. 26301. 
Dolomite. Lower Silurian ; black; fine and compact. Easton, Northampton County. 
Quarry of George & Isaac A. Smith. Tenth Census, 1880. 25767. 

Lower Silurian ; yellowish. Two specimens. Flourtown, Montgomery County. 

American Society Mining Engineers, 1886. 37876. 

Lower Silurian ; light yellow, blue spotted. Flourtown, Montgomery County. 

American Society Mining Engineers, 1886. 37884. 

. Lower Silurian; Mnish drab; compact. Philadelphia and Reading Railroad, 

Chester Valley Branch, Mclunes Siding, Chester County. American Society 
Mining Engineers, 1886. 37857. 

Lower Silurian; light colored. Mill Lane, Chester County. American Society 

Mining Engineers, 1886. 37868. 

Lower Silurian; blue mottled. Near Pott's Landing, Berks County. Ameri- 

can Society Mining Engineers, 1886. 37'^55. 

Lower Silurian; Light yellow; fine and compact. Williams Station, Berks 

County. American Society Mining Engineers, 1886. 37886. 

Lower Silurian ; dark blue-gray ; fine and compact. Near Lancaster, Lancas- 

. ter County. Westman's quarry. Tenth Census, 1880. 26374. 

Lower Silurian ; dark blue-gray ; fine and compact. Near Harrisburg, Dau- 

phin County. Quarry of McCormick & Co. Tenth Census, 1880. 26281. 

Lower Silurian ; dark gray ; fine and compact. Near Orbisonia, Huntingdon 

County. Quarry of D. Grove & Son. Tenth Census, 1880. 26204 

Lower Silurian ; fine ; light yellow. Kerberburgh. American Society Min- 

ing Engineers, 1886. 37877. 

Lower Silurian ; light drab. Plymouth, Luzerne County. American Society 

Mining Engineers, 1886. 37880 . 

Lower Silurian ; light colored : crystalline. Cedar Hollow, Lime County. 

American Society Mining Engineers, 1886. 37885 
Limestone [marble]. Lower Silurian ; nearly white ; finegrained ; compact. Mor 
ristown, Montgomery County Centennial, 1876. 17573. 

Lower Silurian: light gray ; crystalline. Two specimens. Near Spring Mill 

Station, Montgomery County, Cedar Grove Marble Works. Tenth Census, 
1880 25a56 
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Umastone [marble J. Lower Silarian ; light blae-gray ; crystalline ; King of Pnia> 
mtk, Montgomery Coonty. Reeseville Bine Marble Company. Tenth Census, 
1880. 25555. 

Light bine-gray; crystalHae. Near Colambia, Lancaster County. C. S. 

Kanffinan's qnarry. Tenth Census. 2B331, 

—-^ BInish white; pink yeins; fine; compact; crystallkie. YaA, York Connty. 
C. H. Smith's qnarry. Tenth Census, 1880. 26236. 

-^ Lower Silurian ; dark gray. Pine Grove, Schuylkill County. American So- 
ciety Mining Engineers, 1886. 37875. 

Lower Silurian ; gray ; dark yeined ; white spotted ; fine and compact. My- 

erstown, Lebanon County. American Society Mining Engineers, 1886. 37862. 

— -^ Lower Silurian. Gray; dark veined; fine and compact. American Society 
Mining Engineers. 37863. 

— — » Lower Silurian ; dark blue-gray. North of Annville, Lebanon County. Amer- 
ican Society Mining Engineers, 1886. 37881. 

Magneflian limestone. Lower Silurian very dark gray; fossiliferons. Morrell, 
Huntingdon Connty. Qnarryof A. G. Morris. Tenth Census, 1880. 26162. 

Lower Silurian ; dark gray ; coarse. East Conshohocken, Montgomery Connty. 

East Conshohocken quarry. Tenth Census, 1880. 26963. 

— *- Devonian; dark gray; fine and compact. Two specimens. Hyndman, Bed- 
ford County. Peerless Lime Company. Tenth Census, 1880. 26201. 

-—^ Devonian ; drab ; semi-crystalline ; fossiliferoas. Cove Station, Bedford County. 
J. T. Shirley's quarry. Tenth Census, 1880. 26202. 

Carboniferous ; dark arab ; coarse. Two specimens. Van Port, BeaverConnty. 

W. J. Dunn's quarry. Tenth Census, 1860. ^ 25846. 
Calcareous breccia. Triassic; coarse; variegated. Near Fairfield, Adams County. 
Tenth Census, 1880. 26376. 

Calcareous breccia [marble]. Triassic ; coarse ; reddish ; variegated. Near 
Fairfield, Adams County. Tenth Census, 1880. 26376. 

Triassic ; coarse ; variegated. Near Amity vi lie, Berks County. Col. J. Wea- 

ver's quarry. Tenth Census, 1880. 26465. 

Calcareous dolomite, [marble]. Lower Silurian ; nearly white ; crystalline. Near 

Colambia, Lancaster Connty. Quarry of Kerr, Weitzel &, Co. Tenth Census, 
1880. 26332. 

Biotite gneiss Coarse ; gray. Near Chester, Delaware County. Crum Creek 

quarry Tenth Census, 1880. 25404. 

— Fine; gray. Two specimens. Near Chester, Delaware County. Qnarry of 
Leiper A, Lewis. Tenth Census, 1880. 25407. 

Fine; gray. Frankford, Philadelphia County. Quarry of Barbour, Ireland 

<fe S. Faunce. Tenth Census, 1880. 25561. 
Biotite muBCOvite gneiss. Fine ; light gray. Near Chester, Delaware County. 

qnarry of A. O. & I. O. Deshong, jr. Tenth Census, 1880. 25436. 
G-neiss. Coarse ; gray. Near Beading, Berks County. Tenth Census, lb{80. 26470. 
Muscovite gneiss. Coarse ; very light gray. Germantown, Twenty-second Ward, 

Philadelphia Connty. J. Nolan's quarry. Tenth Census, 1880. 25669. 
Hornblende gneiss. Fine; dark gray. Germantown, Philadelphia County. Qnarry 
of Nester & Shelmire. Tenth Census, 1880. 25551 . 

Fine ; dark gray. Rittenhousetown, Philadelphia County. McKinney's 

ouarry. Tenth Census, 1880. 255.56> 

Quartz porphyry. Dull red. Near Pine Grovo Fnrnacc, Cumberland County. 
Tenth Census, 1880. 263dri 



BUILDING AND ORNA^tENTAL STONfiS. 687 

Diabase. Nearly black ; fine and compact. Near Reading, Berks Connty. Tenth 
Census, 1880. 26467. 

Coarse ; dark gray. Little Dam, near Beading, Berks County. Used for street 

pavements. Tenth Census, 1880. 26476. 

Fine ; dark gray. Used as aboye. Near Jackson wald, Berks County. Tenth 

Census, 1880. 26479. 

Mesozoic ; medium ; gray. Used as above. Round Top, 3 miles south of Get- 

tysburgh, Adams County. Tenth Census. 26375. 

Mesozoio ; fine ; gray. Near Goldsborough, York County. Used as above. 

Northern Central Railroad Company. Tenth Census, 1880. 26282. 

Mesozoic ; fine ; gray. Collins Station, Lancaster County. Used chiefly for 

street pavement and road ballast. J. Keller's quarry. Tenth Census, 1880. 
25327. 

Diorite. Medium ; dark gray. Near Reading, Berks Connty. Ohlinger Dam Cut. . 
Tenth Census, 1880. 26466. 

Coarse ; dark gray. Reading, Berks County. Tenth Cen§us, 1880. 26474. 

Sandstone. Sub-Carboniferous; fine; light colored. Corry, Erie County. J. M. 

Colegrove's quarry. Tenth Census, 1880. 25890. 

Devonian ; fine ; light colored. Leboeuf, Erie County. F. Sanger's quarry. 

Tenth Census, 1880. 25738. 

Devonian ; fine ; drab. Near Erie, Erie County. Jy^Leask's quarry. Tenth 

Census, 1880. 25739. 

Carboniferous ; coarse ; light colored. Meadville, Crawford County. B. • Mc- 

NeiPs quarry. Tenth Census, 1880. 25772. 

Carboniferous; fine; light colored. Titusviile, Crawford County. D. Bren- 

nan*s quarry. Tenth Census, 1880. 25850. 

Carboniferous ; fine ; light colored. Near Warren, Warren County. W. 

Smith's quarry. Tenth Census, 1880. 26523. 

Carboniferous; fine ; very light brown. North Warren, Warren County. Tenth 

Census, 1880. 25888. 

Carboniferous ; light colored ; medium. Garland, Warren County. Quarry of 

Linn & Leary. Tenth Census, 1880. 25889. 

Carboniferous; coarse; cellular; light colored. Antrim, Tioga County. P. 

Bradley's quarry. Tenth Census, 1880. 25988. 

Devonian ; fine ; blue-^ray. Mainesburgh, Tioga County. Mainesburgh Flag- 

ging Company. Tenth Census, 1880. 25989. 

Carboniferous ; fine ; light gray. Greenville, Mercer County. Quarry of Amy 

& Kappenberger. Tenth Census, 1880. 25773. 

Carboniferous ; fine ; very light olive. Greenville, Mercer County. P. Leech's 

quarry. Tenth Census, 1880. 25774. 

Carboniferous ; fine ; light colored. Sharon, Mercer County. C. Herrmann's 

quarry. Tenth Census, 1880. 25775. 

Sub-Carboniferous; fine; gray and light brown. Two specimens. Franklin, 

Venango County. Quarry of J. Bell & Son. Tenth Census, 1880. 25848. 

Carboniferous; fine; light buff. Rock wood, Venango County. D. Ready's 

quarry. Tenth Census, 1880. 25849. 

Carboniferous ; coarse ; light colored. Iowa Station, Jefferson County. Alle- 

gheny Valley Railroad Company. Tenth Census, 1880. 25915. 

Devonian ; brown ; fiuo and compact. Queen's Run, Clinton County. J. Mc- 

Nally's quarry. Tenth Census. 1880. 25948. 
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Sandstone. Devonian ; fine ; I iff. FarrandHville, Clinton County. Quarry of H. J*. 
Hawk & Co. Tenth Census, 1880. 25961. 

Upper Silurian ; dark blue-gray ; very fine and compact. Near Danville, Mon- 

tour County. Pinneo estates. Tenth Census, 1880. 25962. 

Devonian; very fine; light blue-gray. Near Nicholson, Wyoming County. 

Quarry of Moses Shields & Son. Tenth Census, 1860. 27020. 
— «— Devonian ; fine ; blue-gray. Two specimens. Black Walnut, Wyoming County. 
Wyoming Stone Company. Tenth Census, 1880. 27032. 

Devonian; fine; light blue-gray. Skinner's Eddy, Wyoming County. Quarry 

of A. R. Fordyce & Co. Tenth Census, 1880. 27033. 

Devonian ; fine; light blue- gray. Meshoppen, Wyoming County. Quarry of 

Brownscombe &, King. Tenth Census, 1880. 27037. 

Devonian ; fine ; dark purplish. Plains, Luzerne County. P. Banker's quarry 

Tenth Census, 1880. 27039. 

Carboniferous; fine; gray. Shickshinny, Luzerne County. G. Niceley'a 

quarry. Ten*h Census, 1880. 25960. 

Devonian; fine; blue- gray. Brandt, Susquehanna County. Harmony Brick 

Company Tenth Census, 1880. 27016. 

Sub- Carbon ifero as ; fine; gray. Near Scran ton, Lackawanna County. Quarry 

of J. Williams. Tenth Census, 1880. 27017. 

Devonian ; fine ; light colored. Near Scrauton, Lackawanna County. Quarry 

of J. Williams. Tenth Census, 1680. 27018. 

Coarse ; pink. Olyphant, Lackawanna County. Olyphant quarry. Tenth 

Census, 1880. 27019. 

Devonian; fine; dark blue-gray. Pond Eddy, Pike County. Quarry of C. 

W. Maxwell & Co. Tenth Census, 1H80. 27015. 

Carboniferous ; light colored. Homewood, Beaver County. Quarry of Bichie 

& McGinnis. Tenth Census, 1880. 25258. 

Carboniferous; light colored and brown. Two specimens. Homewood, Beaver 

County. A. J. Jolly's quarry. Tenth Census, 1880. 25259. 

Carboniferous; fine ; light colored. Near Beaver Falls, Beaver County. Quarry 

of J. Harlman & D. Bernard. Tenth Census, 1880. 25355. 

Carboniferous; coarse; gray. Kiasola Station, Beaver County. Quarry of 

Reed & Ewing. Tenth Census, 1880. 2526(r 

Carboniferous ; coarse ; gray ; rust spotted. Baden, Beaver County. J. G. 

Gallagher's quarry. Tenth Census, 1830. 25261. 

Devonian ; fine ; dark brown. Schuylkill Haven, Schuylkill County. Tenth 

Census, 1880. 25779. 

Lower Silurian ; coarse ; gray. Near Pottsville, Schuylkill County. Tenth 

Census, 1880. 25780. 

Carboniferous ; coarse ; gray. Mauch Chunk, Carbon County. Tenth Census, 

1880. 25858. 

Devonian ; fine ; dark gray. Mauch Chunk, Carbon County. Tenth Census, 

1880. 25854. 

Devonian ; fine ; brown. Mauch Chunk, Carbon County. Tenth Census, 1880. 

25855. 

Lower Silurian ; coarse ; brownish. Mauch Chunk, Carbon County. Tenth 

Census, 1880. 25856. 

- Devonian; fine; blue-gray. Weissport, Carbon County. H. Mortz's quarry. 

Tenth Census. 188* . 270:W. 
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Sandstone. Curboniferons; fine; olive. Pittsburgh. AllegbeuyConnty. T. RoiirWs 
quarry. Tenth Ceusus, 1880. 257G8. 

Car'.onif<p>rons; fine; light-gray. Johustowu, Cambria County. Quarry of 

Gore & Levergood. Tenth Census, 1880. 2G121. 

Carboniferous; fine; gray. Prospect, Cambria County. Cambria Iron Com- 

pany. Tenth Census, 1880. 25922. 

Sub-Carboniferous; fiue; light colored. Near Altoona, Blair County. Will- 

iam My er's quarry. Tenth Census, 1880,20148. 

Upper Silurian ; very light colored ; compact auil hard. Near Mapleton, Hun- 

tingdon County. F. Ilefright's quarry. Tenth Ceusus, 1880. 26171. 

Triassic; coarse; porous; reddish brown. Norristown, Montgomery County. 

L. Fluui's quarry. Tenth Census, 1880. 20433. 

Triassic ; purplish brown ; fine an<l medium. Two specimens. Near Reading, 

Berks County. Quarry of Eppler & Rischvile. Tenth Census, 1880. 20436. 

Potsdam; light colored ; compact and hard. Reading, Berks County. Tenth 

Census, 1880. 26471. 

Triassic ; fine ; light reddish brown. Centre Bridge, Bncks County. A. Man- 

derson's ipinrry. Tenth Census, 1880. 25837. 

Triassic; course; light bluish drab, rust spotted. Centre Bridge, Backs 

County. A. Manderson's quarry. Tenth Census, 1880. 25838. 

Triassic ; reddish gray, rust spotted. Centre Bridge, Bucks County. A. Man- 

dorson's ijuarry. Tenth Census, 1880. 25839. 

Carboniferous; brown; medium. Near Wampum, Lawrence County. J.Fri- 

day's quarry. Tenth Census, 1880. 25852. 

Carboniferous; light colore<l; medium. Near Wampum, Lawrence County. 

Quarry of New York, Pittsburgh and Chicago Railroad Company. Tenth 
Censu.s, 1880. 2585:$. 

Carboniferous; tine; light colored. Wampum, Lawrence County. J.Friday's 

quarry. Tenth Ceusus, 1880. 25776. 

Carboniferous; co:irse; porous; light colored. Freeport, Armstrong County. 

D. Taiylor's quarry. Tenth Census, 1880. 25851. 

Triassic; fine; redilish brown. Centre Bridge, Bucks County. A. Manderson's 

piarry. Tenth Census, 1880. 25836. 
-: — Triassic; light brown ; porous. Two specimens. Yardleyvi lie, Bucks County. 
Quarry of S. H. & E. W. Twiuning. Tenth Census, 1880. 25667. 

Triassic; fine; brown. Two specimens. Lumberville, Bucks County. T. H. 

Kemble's quarry. Tenth Census. 1880. 25676. 

Carhouiferous; coarse; buff. Two specimens. Waynesburgh, Greene County. 

S Rinehart's quarry. Tenth Census. 1880. 257(>9. 

Carboniferous; fine; bluish drab. Near Can nonsburgh, Washington County. 

J. Cook's quarry. Tenth Ccuhuh, 1880. 25845. 

Carbonifer«>us; coarse; light colored. Near Monongahela City, Washington 

County. Tenth Census, 1880. 25239. 

Carboniferous; light yellowish brovyn. Near Washington, Washington Connty. 

Quarry of 11. illam Bros. Tenth Census, 1880. 25770. 

Cnrboniloroin; lijjht yellowish brown. Near Washington, Washington County. 

D. llaiigerfy's quarry. Tenth Census, 1880. 25771. 

Carboniferous; tin 5 ; gray. Near Webster, Westmoreland County. WillLanl 

Nelson's quarry. Tenth Ceusus, 18^0. 25353. 

Carboniferous; fine; gray. Greensburgh, Westmoreland County. S. Zimmer- 

man's quarry. Tenth Census, 1880. 25924. 
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Bandstone. CarboDiferoaa ; fine; gray, dark streaked. Lacesco, Wegtmonlintl 

County. J. A. Hoffman's qnarry. Tenth Census, 1880. ^25903. 
-^ Carboniferous; fine; bluish gray. Derry Station, Westmorehmd County. 
Loyalhanna Coal and Coke Company. Tenth Census, 1880. 25913. 

- Carboniferous; buff; medium. Derry Station, Westmoreland County. J. C. 

Campbell's quarry. Tenth Census, 1880. 25U14. 

Carboniferous; fine; brown and brown 'v«ith yellow bands. Two specimens. 

Scottdale, Westmoreland County. S. Danmire's quarry. Tenth Census, 
1680. 25985. 

Carboniferous; coarse; buff. Near Unioutown, Fayette County. J. Eraser's 

quarry. Teutb Census, 1880. 25990. 

Sub-Carboniferous; fine; light colored. Near Uniontown, Fayette County. 

D. Shipley's quarry. Tenth Census, 1880. 25991. 

Sub-Carboniferous ; fine ; light reddish gray. • Near Uniontown, Fayette County. 

D. Shipley's quarry. Tenth Census, 1880. 25992. 

Carboniferous; fine; light colored. Near Connellsville, Fayette County. 

Speer White & Co. Tenth Census, 1880. 26059. 

Carboniferous ; medium ; light colored. Connellsville, Fayette County. C. 

Shibley's quarry. Tenth Census, 1880. 25984. 

Carboniferous ; fine ; light colored. Layton's Station, Fayette County. Speer 

White & Co. Tenth Census, 1880. 26060. 

Carboniferous ; fine ; light colored. Fayette Station, Fayette County. Quailry 

■of Porter Bros. Tenth Census, 1880. 20061. 

Carboniferous; fine ; light drab. Somerset, Somerset County. J. McAdam's 

quarry. Tenth Census, 1880. 26109. 

Triassic ; fine ; brown. Used for general building. Goldsborough, York County, 

Hummelstown Brownstone Company. Tenth Census, 1880. 23265. 

Triassic; reddish brown. Used as above. Near Hummelstown, Dauphio 

County. Hummelstown Brownstone Company. Tenth Census, 1880. 25266. 

Triassic; fine; brown. Near Goldsborough, York County, F. Reiling's quarry. 

Tenth Census, 1880. 26283. 

Argillaceous sandstone. Carboniferous ; fine ; gray. Stoops Ferry, Allegheny 
County. U. S. Government quarry. Tenth Census, 1880. 2534^ 

Conglomerate. Devonian ; coarse ; light colored. Pottsvllle, Sohuyklll County. 
Tenth Census, 1880. 27049. 

Potsdam ; coarse ; friable. Friedensburg, Berks County. Clymer quarry 

Tenth Census, 1880. 26468. 

Potsdam; pinkish gray; compact. Near Pikeville, Berks County. G. M. 

Keim's quarry. Tenth Census, 1880. 26469. 

Sub-Carboniferous; gray; compact. Pottsville, Schuylkill County. Tenth 

Census, 1880. 25782. 
Quartzlte. Devonian ; fine ; light colored. Near Altoona, Blair County. Quarry 
of Booth «fe Mackey. Tenth Census, 1880. 26147. 

Potsdam ; light colored ; compact and hard. Jackson wald, Berks County. 

Tenth Census, 1830. 26473. 

Upper Silurian; very light colored; compact and hard. Near Huntingdon, 

Huntingdon County. S. P. WensePs quarry. Tenth Census, 1880. 26203. 

Sandstone (nearly quartzlte). Carboniferous ; blue-gray ; very compact and hard. 
Near Shickshinny, Luzerne County. Delaware, Lackawanna and Western Rail- 
road quarry. Tenth Census 1880. 25923. 

Slate. Lower Silurian (Hudson River). Blue-black. Slatington, Lehigh County. 
Quarry of D. Williams. Tenth Census, 1880. 25740. 
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Slate. Lower Silarian. Bine-black. 4 by 4 by 3 iucbes. Chapman's Stat ion, North- 
ampton County. Chapman's New York Slate Company. Tenth Census, 1880. 
25820. 

Lower Silurian. Blue-black. Bangor, Northampton County. Bangor Slate 

Company. Tenth Census, 1880. 25934. 
^— Lower Silurian. Blue-black. Slatedale, Lehigh County. Quarries of the Lock 
Slate Company. Tenth Census, 1880. 25959. 

Lower Silurian. Blue-black. 4 by 4 by 2| in^es. Catasauqua, Lehigh County. 

Tenth Census, 1880. 25993. 

Lower Silurian. Blue black and brownish. Throe specimens. Bangor, North- 

ampton County. Bangor Slate Company. Tenth Censu9, 1880. 25934. 

Lower Silurian. Blue-black. Slatington, Lehigh County. Quarry of Kuntz 

& Jacobs. Tenth Census, 1880. 26912. 

Lower Silurian. Blue-black. Slatington, Lehigh County. Quariy of J. Hess 

& Co. Tenth Census, 1880. 26913. 

Lower Silurian. Blue-black. Two jspecimens. Slatington, Lehigh County 

Pennsylvania quarries. Tenth Census, 1880. 26914. 

Archffian (?) Blue- black. Bangor, York County. Peach Bottom Slate Com- 

pany. Tenth Census, 1880. 25949. 

Archaean (T) Blue-black. Slab 8 inches square. West Bangor, York County. 

Quarry of R. L. Jones & Co. Tenth Census, 1880. 26480. 

Archffian (t) Blue-black. 4 by 4 by 1^ inches. West Bangor, York County. 

Quarry of W. C. Parry & Co. Tenth Census, 1880. 26852. 

Archaean (t) Blue-black. Slab 8 inches square. West Bangor, York County. 

Quarry of W. C. Parry & Co. Tenth Census, 1880. 2G853. 

RHODE ISLAND. 

Biotite granite. Fine ; gray. Near Westerly, Washington County. Smith Granite 
Company. Tenth Census, 1880. 2.5491. 

Medium; light pink. Near Westerly, Washington County. Smith Granite 

Company. Tenth Census, 1880. 25492. 

Fine; gray. Near Westerly, Washington County. New England Granite 

Works. Tenth Census, 1880. 25510. 

Fine; gray. Near Westerly, Washington County. New England Granite 

Works. Tenth Census, 1880. 25511. 

Fine; gray. Foot cube. Westerly, Washington County. Centennial, 1876. 

17526. 

- Fine; pink. Westerly, Washington County. Centennial, 1876. 17553. 

Fine; gray. Near Westerly, Washingt in County. Smith Granite Company. 

Tenth Census, 1880. 25490. 

Medium; gray. Near Westerly, Washington County. C. P. Chapman's quarry. 

Tenth Census, 1880. 25529. 

Fine ; pink. Near Westerly, Washington County. C. P. Chapman's quarry. 

Tenth Census, 1880. 25530. 

Medium; pink. Near Westerly, Washington County. New England Granite 

Works. Tenth Census, 1880. 25512. 

Fine ; gray. Near Westerly, Washington County. C. P. Chapman's quarry. 

Tenth Census, 1880. 25528. 

Medium; pink. Six-inch cube. Westerly, Washington County. NewEugland 

Granite Works. Tenth Census, 1880. 26998. 

Fine; gray. Six-i4jch cube. Westerly, Washington County. New England 

Granite Works. Tenth Census, 1830. 
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Biotite granite. Fine; gray. Six- inch cube. Westerly, Washington County. New 
England Granite Works. Tenth Censos, 1880. 27000. 

Fine; gray. Niantic, Washington County. A. G. Crumb's quarry. Tenth 

Census, 1880. 25952. 

Coarse; light pink. West Greenwich, Kent County. H. Yaughn's quarry. 

Tenth Census, 1880. 25513. 

Coarse ; pinkish gray. West Greenwich, Kent County. J. Tarbox's quarry. 

Tenth Census, 1880. 25514. 

Coarse ; light pinkish gray. Near Smithfield, Providence County. Smithfield 

Granite Company. Tenth Census, 1880. 25531. 
Granite. Fine ; light gray. Polished slab 7 feet 5 inches long by 3 feet 8 inches 

wide by 2^ inches thick. Westerly, Washington County. New England Granite 

Company. Tenth Census, 1880. 27063. 
Biotite gneias. Coarse ; light gray. Pascoag, Providence County. Quarry of Gar- 

vey Bros. Tenth Census, 1880. 26318. 
Hornblende gneiss. Medium ; dark greenish gray. Diamond Hill, Cumberland 

Township, ProYideuce County. Tenth Census, 1880. 25532. 

SOUTH CAROLINA. 

steatite (f ) [soapstone]. Very compact and quite hard ; nearly black. Quarry of 
F. Happenfield, Yorkville, York County. Centennial, 1876. 39019. 

Medium; greenish gray. Spartanburgh, Spartanburgh County, 1885. 37590. 

Limestone [marble]. Light blue-gray ; crystalline. 37591. 

Biotite granite. Medium ; gray. Winnsborough, Fairfield County. 37578. 

Fine ; gray. Fairfield Countjr. 37588. 

Medium ; gray. Fairfield County. 37587. 

Fine; gray. Charleston, Charleston County. E. R. White, 1895. 37583. 

Fine; gray. Aiken County. 37585. 

Coarse ; dark gray. Aiken County. 37601. 

Medium ; dark gray. Batesburgh, Lexington County. 37584. 

Medium ; gray. Columbia, Richland County. 37582. 

Fine ; gray. Edgefield County. 37586. 

Fine; gray. Newburry County. 37589. 

TENNESSBS. 

Ijimestone [marble] . Lower Silurian ; pink ; fossiliferous. Slab 12 by 10 by ^ inches. 
R. Gouldsbury & Son, New York, 1884. 36760. 

Lower Silurian ; pink; crystalline. Near Cleveland, Bradley County. Quarry 

of Patricks Smith. Tenth Census, 1880. 26825. 

Lower Silurian ; pink ; fossiliferous. Near Cleveland, Bradley County. Quarry 

of Patrick & Smith. Tenth Census, 1880. 26824. 

Lower Silurian ; dull red and white mottled ; fossiliferous. Near Whitesburgh, 

Hamblen County. Joseph Stamp's quarry. Tenth Census, 1880. 25995. 

Lower Silurian ; olive-green ; fossiliferous. Eleventh district of Davidson 

County. N. H. Boyd's quarry. Tenth Census, 1880. 27186. 

Lower Silurian; very light gray; crystalline. Two specimens. Enoxville, 

Knox County. Quarry of Frierson &. Morgan. Tenth Census, 1880. 26555. 

Lower Silurian ; light pink ; crystalline. Knoxville, Knox County. Crescent 

quarry. Tenth Census, 1880. 26556. 

Lower Silurian ; pink ; crystalline. Knoxville, Knox County. Crescent quarry. 

Tenth Census, 1880. 26557. 
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Limestone [marble^. Lower Silarian ; pink ; crystalline. Near Knoxville, Knox 
County. Knoxville Marble Company. Tenth Census, 1880. 26558. 

LowerSiluriau; pink; crystalline. Knoxville, Knox County. Quarry of Jobn 

M. Ross. Tenth Census, 1880. 26209. 

Lower Silurian ; dull pink ; crystalline. Near Knoxville, Knox County. Quarry 

ofJ. M. Ross. Tenth Census, 1880. 26975. 

Lower Silurian; light pink ; crystalline. Near Knoxville, Knox County, Ten- 

nessee River Marble Company. Tenth Census, 1880. 26653. 
Lower Silurian ; red and white mottled ; fossiliferous. Near Knoxville, Knox 

County. Tennessee River Marble Company. Tenth Census, 1880. 26654. 
Lower Silurian ; pink ; crystalline. r2-inch cube. Knoxville, Knox County. 

Knoxville Marble Company. 17450. 

Lower Silurian ; pinkish drab with dark veins ; crystalline. About 10 by 10 

by 2i inches. Knoxville, Knox County. Knoxville Marble Company. Cen- 
tennial, 1876. 17480. 

Lower Silurian ; red and white mottled ; fossiliferous. Knoxville, Knox County. 

Rosebud quarry. Tenth Census, 1880. 26559. 

Lower Silurian; pink; crystalline. Knoxville, Knox County. Knoxville 

Marble Company. Tenth Census, 1880. 26627. 
—^ Reddish brown ; fossiliferous. Third civil district, Knox County. Quarry of 
Harvey & Brown. T. Toumey, 1881. 2.5242. 

Lower Silurian ; dull red; variegated; fossiliferous. Slab 24 by 21 by 1^ inches. 

Quarryville, Hawkins County. Centennial, 1876. 25253. 

Lpwer Silarian ; red and white mottled ; fossiliferous. 12-inch cube. Quarry- 

ville, Hawkins County. Dougherty Marble quarry. Centennial, 1876. 17452. 

Lower Silurian ; red and white mottled ; fossiliferous. 12-inch cube. Dough- 

ertyville, Hawkins County. Centennial, 1876. 17453. 

Lower Silurian ; dull red ; variegated ; semi-crystalline ; fossiliferous. Dough- 

ertyville, Hawkins County. Col. Edward Clark, 1880. 15004. 

Lower Silurian ; red and white mottled ; fossiliferous. 12-inch cube. Dough- 

ertyville, Hawkins County. Centennial, 1876. 25240. 

Lower Silurian ; dull red and white mottled ; fossiliferous. Rogersville, Haw- 

kins County. J. Hasson's quarry. Tenth Census, 1880. 25330. 

Lower Silurian ; dull red and white mottled ; fossiliferous. Rogersville, Haw- 

kins County. John Hasson's quarry. Tenth Census, 1880. 25338. 
' Lower Silurian ; red and white mottled ; fossiliferous. Rogersville, Hawkins 

County. Quarryof Chesnut &Chesnut. Tenth Census, 1880. 26211. 
Lower Silurian; red and white mottled; fossiliferous. Near Rogersville, 

Hawkins County. J. Price's quarry. Tenth Census, 1880. 26652. 

Lower Silurian; red and white mottled; fossiliferous. Near Rogersville, 

Hawkins County. J. Wright's quarry. Tenth Census, 1880. 26805. 

Lower Silurian ; red and white mottled ; fossiliferous. Two specimens. Near 

Rogersville, Hawkins County. Cole's Ridge quarry. Tenth Census, 1880. 
26937. 

- Lower Silurian; red and white mottled; fossiliferous. Two specimens. 

Mooresburgh, Hawkins County. E. D. Dougherty's quarry. Tenth Census, 

1830. 26916. 
Magueaian limestone [marble]. Lawer Silurian ; pink ; crystalline. Two speci- 
mens, light and dark. Cleveland, Bradley County. Quarry of Patrick d" 
Smith. Tenth Census, 1880. 26560. 

H. Mis. 170, pt. 2 38 
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Magnetiian limestone [marble]. Lower Silurian ; red and white mottled ; fossllif- 
erona. Two Bpecimens, light and dark. Knoxville, Enox County. Qaarry of 
Thomas &, Co. Tenth Ceusus, 1880. 26^10. 

Lower Silurian ; red and white mottled ; fossiliferous. RogersviUe, Hawkins 

County. Quarry of Fulkeison & Chesnntt. Tenth Census, 1880. 26172. 

Lower Silurian ; variegated ; brecciated. Near Calhoun, McMinn County. 

Hiwassee quarry No. 2. Tenth Census, 1880. 27169. 

Lower Silurian ; variegated; brecciated. Near Calhoun, McMinn County. 

Hiwassee quarry No. 2. Tenth Census, 1880. 27170. 

Lower Silurian ; light variegated ; fossiliferous. Near Calhoun, McMinn 

County. Hi^-assee quarry No. 2. Tenth Census, 1880. 27171. 

Lower Silurian; light variegated; fossiliferous. Near Calhoun, McMinn 

County. Hiwassee quarry No. 2. Tenth Census, 1880. 27172. 

Lower Silurian ; pinkish drab ; compact ; finely fossiliferous. Near Calhour^ 

McMinn County. Hiwassee quarry No. 2. Tenth Census, 1880. 37165. 

Lower Silurian; pinkish drab; compact; finely fossiliferous. Near Calhoun, 

McMinn County. Hiwassee quarry No. 2. Tenth Census, 1880. 27166. 

Lower Silurian; pinkish drab; compact; finely fossiliferous. Near Calhoun, 

McMinn County. Hiwassee quarry No. 2. Tenth Census, 1880. 27167. 
. Lower Silurian ; pinkish drab; compact; finely fossiliferous. Near Calhoun, 

McMinn County. Hiwassee quarry No. 2. Tenth Census, 1880. 27168. 
Limestone. Light colored ; finely fossiliferous. Twenty-fifth district of Davidson 
County. Quarry of Joseph Clus & Bro. Tenth Census, 1880. 27187. 

Carter's Creek, Davidson County. Trehen's Farm. Tenth Census, 1880. 

26785. 

Dark blue-gray; compact; fossiliferous. Charlotte Pike, near Nashville, 

Davidson County. Tenth Census, 1880. 26787. 

- Dark gray; fossiliferous. Near Nashville, Davidson County. Tenth Census, 

1880. 26978. 

Lower Silurian ; light colored ; finely fossiliferous. Near Nashville, Davidson 

County. Capitol quarry. Tenth Census, 1880. 25538. 

Light colored ; coarsely vesicular through the weathering out of fossil shells. 

Nashville, Davidson County. Tenth Census, 1880. 26976. 

Lower Silurian; drab; fossiliferous; cellular. Two specimens. Nashville, 

Davidson County. Vanderbilt quarries. Tenth Census, 1880. 25562. 

Lower Silurian ; drab ; compact. Nashville, Davidson County. Vanderbilt 

quarries. Tenth Census, 1880. 25563. 

Sub-Carboniferous ; light colored ; oolitic. Sherwood Station, Franklin County. 

Swan's quarry. Tenth Census, 1880. 25559. 

Drab; finely fossiliferous. Near Cowan, Franklin County. Tenth Census, 

1880. 26795. 

Drab ; with light spots. Nolensville Pike, Williamson County. Old quarry. 

Tenth Census, 1880. 26789. 

Light colored; fine and compact. Nolensville, Williamson County, Tenth 

Census, 1880. 26965. 

Light colored ; semi-crystalline. Columbia, Maury County. Tenth Census, 

1880. 26968. 

Light colored; fossiliferous. Two specimens. Carter's Creek Station, ]^^ury 

County. Tenth Census, 1880. 26967. 

Dark drab ; serni-crystallinc. Lebanon Pike, Wilson County. Mrs. Nichpl's 

ijnarr^v. Tenth Cei^sus^ 1880, ^e*34, 
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Limestone. Dark drab; compact. Murfreesborough, Rutherford County. Tenth 
Census, 1880. 26788. 

Dull red ; fossiliferous. Near Springfield, Henry County. Bums's quarry. 

Tenth Census, 1880. 25564. 

Light colored; semi-crystalline; compact. Near Morristown, Hamblen County, 

M. Carriger^s quarry. Tenth Census, 1880, 25994. 
-r — Light colored; finely fossiliferous. Breen's quarry. Tenth Census, 1880. 

26786. 
G-ranite. Coarse; gray. Southeast part of Carter County. Tenth Census, 1880. 

26777. 
Hornblende gneiss (?). Medium; gray. Hiwassee Copper Mines, Monroe County. 

Tenth Census, 1880. 26793. 
Diorite (?). Very compact ; nearly black ; coarsely porphyritic ; with scattering crys- 
tals of white feldspar. Carter County. Tenth Census, 1880. 26791. 
Sandstone. Fine ; dark blue-gray. Carter'sCreek, Davidson County. Tenth Census, 
1880. 26785. 

Bright yellow ; soft and porous. Twelfth district of Davidson County. 

J. Sullivant's quarry. Tenth Census, 1880. 27185. 

Red; very ferruginous; soft and porous. Ducktown, Polk County. Tenth 

Census, 1880. 26966. 

Fine ; light drab. Church Mountain, Grainger County. Tenth Census, 1880. 



Medium ; light colored and pinkish. Two specimens. Sewanee, Franklin 

County. Tenth Census, 188C. 26796. 

Coarse; light bro^n ; cellular. Parksville, Polk County. Tenth Census, 

1880. 26835. 

Fine ; light colored rust spotted. Parksville, Polk County. Tenth Census, 

1880. 26836. 
Conglomerate. Gray pink spotted ; very hard and compact. Wolf Creek, Cocke 
County. Tenth Census, 1880. 26775. 

Cambrian; greenish gray; fine; very hard and compact. Ocoee River, Polk 

County. Tenth Census, 1880. 26833. 

Cambrian ; gray ; very hard and compact. Owen's Bluff on the Ocoee River, 

Polk County. Tenth Census, lri80. 26832. 
Slate. Greenish. 4 by 4 by 3 inches. Near Dncktown, Polk County. Tenth Census, 
1880. 26969. 

TEXAS. 

Limestone [marble]. Light yellow ; compact ; fossiliferous. Near Austin, Travis 
County. Quarry of C. W. Van Resen bury. J. S. F. Batchen, 1884. 35576. 

Cretaceous; drab; compact; coarsely fossiliferous. Austin, Travis County. 

J. McDonald's quarry. Tenth Census, 1880. 25716. 

Lower Silurian ; light drab, with purple veins ; very fine and compact. Near 

Burnet, Burnet County. Holland's quarry. Tenth Census, 1880. 25720. 

Lower Silurian ; very light drab ; fine and compact. Near San Saba, San Saba 

County. Dr. A. Gregg's quarry. Tenth Census, 1880. 26692. 

Blue-gray crystalline. Burnet, Burnet County. A. R. Johnson, 1887. 38819. 

Dolomite [marble]. Dull red, with net-work of lighter lines. Burnet, Burnet 

County. A. R. Johnson, 1887. 38820. 
Polomite. Silurian; buff; fine and compact. Near San Saba, San Saba County. 
Pr. A. Gregg's quarry. Tenth Census, IS60, 26272. 
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Dolomite. Silorian; fine; light oolored. Near San Saba, San SabaCoon^. Dr. A. 
Gregg's qoarry. Tenth Censos, 1880. 2^6691. 

Silorian ; light boff ; fine and compact. Near San Saba, San Saba County. 

Dr. A. Gregg's qaarry. Tenth Censos, 1880. 26690. 

Lower Silurian ; nearly white ; coarsely crystalline. Near San Saba, San Saba 

County. Dr. A. Gregg's quarry. Tenth Census, 1880. 26693. 

Silurian ; pink ; fine and compact. Near San Saba, San Saba County. Dr. A. 

Gregg's quarry. Tenth Census, 1880. 26271. 
Fermgiiioiis ddomite. Silurian ; fine and compact ; pinkish. Near San Saba, 

San Saba County. Dr. A. Gregg's quarry. Tenth Census, 1880. 25726. 
Limestone. Light colored ; fine ; porous. Near Austin, Travis County. Tenth 

Census, 1880. 25723. ^ 

Light colored; fine; porous. Near Austin, Travis County. Tenth Census, 

1880. 25560. 

Cretaceous; light colored; fine; porous. Near Austin, Travis County. G. W. 

Brackinredge's quarry. Tenth Census, 1880. 25713. 

Light colored ; fine; porous. Round Kock, Williamson County. G.W.Davis's 

quarry. John 8. F. Batchen, 1884. 35577. 

Drab ; compact. Near Burnet^ Burnet County. Tenth Census, 1880. 25719. 

Magneflian limestone. Cretaceous; light colored; fine; porous. Near Austin, 

Travis County. J. Sheehan's quarry. Tenth Census, 1880. 25714. 

Cretaceous ; light colored ; fossiliferoos. Two specimens: Near Austin, Travis 

County. J. Sheehan's quarry. Tenth Census, 1880. 25715. 
Biotite granite. Fine ; pink. Eight miles from Burnet, Burnet County. Tenth 
Census, 1880. 25722. 

Coarse ; red. Eight miles from Burnet, Burnet County. Tenth Census, 1880. 

25721. 
Diorite. Medium; light greenish gray. Near £1 Paso, El Paso County. J. S. F. 

Batchen, 1883. 28585. 
Sandstone. Lower Silurian ; coarse brown. Near Burnet, Burnet County. Tenth 

Census, 1880. 25717. 

Lower Silurian ; coarse ; dull red. Near Burnet, Burnet County. Tenth Cen- 

sus, 1880. 25718. 

Carboniferous ; fine ; very light gray. 4 by 3^ by 3 inches. Near Mormon 

Mills, Burnet County. Tenth Census, 1880. 25724. 

UTAH. 

Limestone [marble]. White; dark mottled; crystalline. Near Payson, Utah 

County. Tenth Census, 1880. 25398. 
Dolomite [marble]. Black, with white fossils. Near Payson, Utah County. Tenth 

Census, 1880. 25452. 
Limestone. Drab ; fine and compact. Near Payson, Utah County. Tenth Census, 

1880. 25453. 

Light colored ; porous. San Pete VaUey. Tenth Census, 1880. 25352. 

Hornblende biotite granite. Coarse ; light gray. Two miles south of Salt Lake 

City. Tenth Census, 1880. 25351. 

This stone was used in the construction of the new Mormon temple at Salt 
Lake City. 

Sandstone. Fine; light pink. Near Bed Butte, Salt Lake County. Tenth Census^ 
1880. 25399. 
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Sandstone. Fine ; very light pink. Bed Batte, 2^ miles east of Salt Lake City. 
Tenth Census, 18B0. 25400. 

YKBMOirr. 

Steatite [Boapstone]. Fine; compaot; light blne-gtay. Grafton. Centennial, 1876. 
17569. 

Coarse ; compact ; blae-gray. Townsend, Windham County. Bemis's quarry. 

Tenth Census, 1880. 26626. 
Serpentine [ophioUte. verd-antique marble]. Green ; white veined. Takes a high 
polish. Boxbury, Washington County. S. G. Emory, Washington, D. C, 1883. 
27824. 
- — Green ; white yeined. Takes a high polish. 5f by 44 by 1 inch. Boxbury, 
Washington County. S. G. Emory, Washington, D. C, 1883. 27825. 

• Dark green, with white veins. Takes a high polish. 11^ by Hi by 5 inches. 

Boxbury, Washington County. Centennial, 1876. 17389. 
Limestone [marble]. Turned column and urn, about 10 inches at base by 70 inches 
high, of white, dark-veined, crystalline limestone. Butland, Butland County. 
Centennial, 1876. 26013. 

Turned column, about 10 inches at base by 50 inches high, of dark blue-gray 

crystalline limestone. Butland, Butland County. Centennial, 1876. 26014. 

Turned vase, about 10 by 19 inches. Gray mottled crystalline limestone. But- 

land, Butland County. Centennial, 1876. 26016. 

Turned column and urn, about 8 inches at base by 36 inches high, of blue- 

gray and white-mottled crystalline limestone. Butland, Butland County. 
Centennial, 1876. 26017. 

Flooring tiles, set in a black walnut frame. Size, 3 feet square. The following 

marbles are represented, all from Vermont : Common white. Isle La Motte 
black, and red and white variegated from Swanton and Mallet's Bay. Cen- 
tennial, 1876. 17447. 

Flooring tiles, set in frame as above, comprising the following marbles: Ver- 

mont white ; Isle La Motte black ; Swanton and Mallet's Bay red and white 
variegated ; Clinton, N. Y., gray ; and Glen's Falls black. Centennial, 1876. 
17448. 

Lower Silurian. Dark blue-gray mottled. Three specimens. West Butland, 

Butland County. Esperanza Marble Company^ 1884. 36833. 

Lower Silurian. Dark blue-gray and white mottled ; crystalline. About 16 by 

38 by i inches. West Butland. Esperanza Marble Company, 1884. 36848. 

Lower Silurian. 10 by 10 by 6 inches. Blue-gray and white mottled ; crystal- 

line. West Butland, Butland County. Centennial, 1876. 17387. 

Lower Silurian. White and dark mottled; crystalline. Three specimens. 

West Butland, Butland County. Columbian Marble Company. Tenth Cen- 
sus, 1880. 25710. 

Lower Silurian. Blue-gray ; crystalline. About 10 by 10 by 5} inches. West 

Butland, Butland County. Columbian Marble Company. Centennial, 1876. 
17385. 

Lower Silurian. Gray and white mottled; crystalline. About 10 by 10 by 6 

inches. West Butland, Butland County. Columbian Marble Company. 
Centennial, 1876. 17386. 

Lower Silurian. White ; crystalline. 12-inch cube. West Butland, Butland 

County. Eureka Marble Company. Centennial, 1876. 17388. 
*— Lower Silurian. Light blue ; dark veined ; crystalline. West Butland, But- 
land County. Butland Marble Company. Tenth Census, 1880. 25730. 
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laimeatone [marble]. Lower Silurian. Pure white; crystallloe; stataaiy marble. 
West Ratlandy Rutland County. Rutland Marble Company. Tenth Census, 
1880. 25731. 

Lower Silurian. White ; dark spotted ; crystalline. West Rutland , Rutland 

County. Rutland Marble Company. Tenth Census, 1880. 25732. 

Lower Silurian. Blue-gray and white mottled ; crystalline. About 10 by 10 

by 6 inches. West Rutland, Rutland County. Columbian Marble Company. 
Centennial, 1876. 17380. 

Lower Silurian. Blue-gray and white mottled; crystalline. About 10 by 10 

by 6 inches. West Rutland^ Rutland County. Columbian Marble Company. 
Centennial, 1876. 17381. 

Lower Silurian* Blue-gray and white mottled ; crystalline. About 8^^ by 6 

inches. West Rutland, Rutland County. Columbian Marble Company. 
Centennial, 1876. 17382. 

Lower Silurian. White ; dark veined ; crystalline. About 8^ by 8i by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 
1876. 17384. 

- Lower Silurian. White; dark veined; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 
1876. 17384. 

Lower Silurian. Blue-gray and white mottled ; crystalline. About 10 by 10 

by 6 inches. West Rutland, Rutland County. Columbian Marble Company. 
Centennial, 1876. 17361. 

Lower Silurian. White ; crystalline. About 10 by 9^ by 6 inches. West Rat- 

land, Rutland County. Columbian Marble Company. Centennial, 1876. 17362. 

Lower Silurian. White ; dark veined ; crystalline. About 10 by 9 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 
1876. 17364. 

Lower Silurian. Blue-gray mottled ; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial^ 
1876. 17365. 

Lower Silurian. White ; dark spotted ; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial^ 
1876. 17366. 

Lower Silurian. Blue-gray ; white mottled ; crystalline. About 8^ by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial^ 
1876. 17376. 

Lower Silurian. White; dark veined; crystalline. About 10 by 10 by 6 inches. 

West Rutland, Rutland County. Columbian Marble Company. Centennial, 
1876. 17377. 

Lower Silurian. Gray and white mottled. About 10 by 10 by 6 inches. West 

Rutland, Rutland County. Columbian Marble Company. Centennial^ 1876. 
17378. 

Lower Silurian. Blue-gray and white mottled ; crystalline. About 8 by 8 by 

4 inches. West Rutland, Rutland County. Centennial, 1876. 26015. 

Lower Silurian ; blue-gray and white, mottled ; crystalline. About 12 by 12 by 

8 inches. West Rutland, Rutland County. Centennial, 1876. 26027. 

Lower Silurian ; white crystalline. West Rutland, Rutland County. Quarry 

of Sherman & Slason. Tenth Census, 1880. 25802. 

Lower Silurian; white, green- veined ; crystalline. Two specimens. West 

Rutland, Rutland County. Quarry of Sherman & Slason. Tenth Census, 
1880. 25803. 
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liimestone [marble]. Lower Silurian; pore whlto; crystalline. West Kutland, 
Rutland County. Quarry of Gibson & Woodfin. Tenth Census, 1880. 25734. 

Lower Silurian; light blue; dark veined; crystalline. West Rutland, Rut- 

land County. Quarry of Gibson & Woodfin. Tenth Census, 1880. 25735. 

Lower Silurian ; gray and white, mottled ; crystalline. 12-inch cube. West 

Rutland, Rutland County. Centennial, 1876. 25217. 

- Lower Silurian; light blue, dark veined ; crystalline. West Rutland, Rutland 

County. Quarry of Sheldon & Slason. Tenth Census, 1880. 25728. 

Lower Silurian; white; crystalline. Marble slab, about 3 feet by 11 by 18 

inches; used as a shelf. West Rutland, 1876. 17349. 

Lower Silurian ; white ; cry stalline. Marble slab, about 3 feet by 11 by 18 

inches ; used as a shelf. West Rutland, 1876. 17350. 

Lower Silurian ;• white ; crystalline. Marble slab, about 3 feet by 11 by 18 

inches ; used as a shelf. West Rutland, 1876. 17351. 

Lower Silurian ; whi te ; crystalline. Marble slab, about 3 feet by 11 by 18 

inches; used as a shelf. West Rutland, 1876. 17340. 

Lower Silurian ; whitjp ; green veined ; crystalline. 12-inch cube. West Rut- 

land, Rutland County. Centennial, 1876. 17458. 

Lower Silurian ; water blue ; dark veined ; crystalline. 12-inch cube. West 

Rutland, Rutland County. Rutland Marble Company. Centennial, 1876. 
17460. 

Lower Silurian ; white ; green veined ; crystalline. 12-inch cube. West Rut- 

land, Rutland County. Rutland Marble Company. Centennial, 1876. 17461. 

Lower Silurian ; white ; crystalline. West Rutland, Rutland County. Cen- 

tennial, 1876. 17390. 

^ Lower Silurian; white; green veined; crystalline. West Rutland, Rutland 

County. Centennial, 1876. 17391. 

Lower Silurian ; pure white ; crystalline. . 12-inch cube. West Rutland, Rut- 

land County. Rutland Marble Company. Centennial, 1876. 17451. 

Lower Silurian ; pure white ; crystalline. 12-inch cube. West Rutland, Rut- 

land County. Rutland Marble Company. Centennial, 1876. 17454. 

Lower Silurian; white; crystalline. 12- inch cube. West Rutland, Rutland 

County. Rutland Marble Company. Centennial, 1876. 17455. 

Lower Silurian; white; green veined; crystalline. 12-inch cube. WestKn' 

land, Rutland County. Centennial, 1876. 17456. 

Lower Silurian ; white ; green veined ; crystalline. 12-inch cube. West Rut- 

land, Rutland County. Rutland Marble Company. Centennial, 1876. 17459. 

Lower Silurian; white; crystalline. West Rutland, Rutland County. Rut- 

land Marble Company. Centennial, 1876. 17392. 

Lower Silurian ; white ; green veined ; crystalline. West Rutland, Rutland 

County. Rutland Marble Company. Centennial, 1876. 17393. 

Lower Silurian; light blue; dark veined; crystalline. West Rutland, Rut- 

land County. Rutlan d Marble Company. Centennial, 1876. 17395. 

Lower Silurian ; light blue ; white spotted ; crystalline. West Rutland, Rut- 

land County. Rutland Marble Company. Centennial, 1876. 17396. 

Lower Silurian; white; dark veined; crystalline. West Rutland, Rutland 

County. Rutland Marble Company. Centennial, 1876. 17397. 

Lower Silurian ; pure white ; crystalline. West Rutlan d, Rutland County. 

Rutland Marble Company. Centennial, 1876. 17398. 

- Lower Silurian ; pure white ; crystalline. West Rutland, Rutland County. 

Rutland Marble Company. Centennial, 1876. 17400. 
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Limestone [marble]. Lower Silurian ; white ; dark Bpotted ; crystaUine. West 
Rutland, Rutland County. Centennial, 1876. 17394. 

Lower Silurian ; white; dark veined; crystalline. 10-inch cube. Centre Rut- 

land, Rutland County. Eureka Marble Company. Centennial, 1876. 17356. 

Lower Silurian; white; dark spotted; crystalline. 12-inch cube. Centre 

Rutland, Rutland County. Eureka Marble Company. Centennial, 1876. 
17357. 

White ; crystalline. Slab abont 2 feet 9 inches high, 2 feet wide, and 2 inches 

thick. Centre Rutland, Rutland County. Centennial, 1876. 17341. 

White ; crystalline. Slab about 2 feet 9 inches high, 2 feet wide, and 2 inches 

thick. Centre Rutland, Rutland County. Centennial, 1876. 17343. 

White; crystalline. Slab about 2 feet 9 inches high, 2 feet wide, and 2 inches 

thick. Centre Rutland, Rutland County. Centennial, 1876. 17345. 

Lower Silurian ; white; dark veined; crystalline. 10-inch cube. Centre Rat- 

land, Rutland County. Centennial, 1876. 17355. 

Crystalline ; white; green veined. Slab about 2 feet 9 inches by 2 feet wide 

by 2 iuches thick. Centre Rutland. Centennial, 1876. 17338. 

Lower Silurian; pure white; crystalline. Two specimens. Pi ttsford, Rutland 

County. Pittsford Marble Company. Tenth Census, 1880. 25690. 

Lower Silurian; white; dark veined; crystalline. 12-inch cube. Pittsford, 

Rutland County. Burlington Manufacturing Company. Centennial, 1876. 
17468. 

Lower Silurian ; water-blue ; crystalline. 12'inch cube. North Pittsford, Rut- 

laud County. Burlington Manufacturing Company. Centennial, 1876. 
17464. 

Lower Silurian ; white ; ^rk veined ; crystalline. 12-inch cube. North 

Pittsford, Rutland County. Burlington Manufacturing Company. Centen- 
nial, 1876. 17466. 

Lower Silurian ; white ; dark veined ; crystalline. About 12 by 12 by 12 

inches. North Pittsford, Rutland County. Burlington Manufacturing Com- 
pany. Centennial, 1876. 17467. 

Lower Silurian ; pure white ; fine crystalline; South Wallingford, Rutland 

County. William W. Kelley's quarry. Tenth Census, 1880. 26300. 

Lower Silurian ; 10 by 10 by 6 inches ; white, dark veined ; crystalline. Suther- 

land Falls, Rutland County. Centennial, 1876. 17358. 

Lower Silurian, white, dark spotted ; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17509. 

Lower Silurian ; white, dark veined ; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17500. 

Lower Silurian ; white, dark spotted ; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17501. 

Low^r Silurian ; white, dark spotted; crystalline. About 10 by 10 by 8 inches. 

Sutherland Falls, Rutland Company; Sutherland Falls Marble Company. 
Centennial, 1876. 17369. 

Lower Silurian ; white, dark spotted ; crystalline. 12-inch cube. Sutherland 

Falls, Rutland County. Centennial, 1876. 17370. 

Lower Silurian ; white, dark veined ; crystalline. About 8^ by 6 inches. 

Sutherland Falls, Rutland County. Centennial, 1876. 17371. 

Lower Silurian ; white, dark spotted ; crystalline. 12-inch cube. Sutherland 

iPalls, Rutland County. Centennial, 1876. 17373. 
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Llmeatone [marble]. Lower Silurian ; white; crystalline. Sutherland Falls, Rut- 
land County. Centennial, 1876. 17502. 

Lower Silurian; white, dark mottled; crystalline. Sutherland Falls, Rut- 

land County. Centennial, 1876. 17503. 

Lower Silurian ; white, dark veined ; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17506. 

Lower Silurian ; blue and white mottled ; crystalline. Sutherland Falls, Rut- 

land County. Centenni al, 1876. 17507. 

Lower Silurian ; white, dark veined ; crystalline. Sutherland Falls, Rutland 

County. Centennial, 1876. 17508. 

Lower Silurian; white, dark veined; crystalline. 12-inch cube. Sutherland 

Falls, Rutland County; Sutherland Falls Marble Company. Centennial, 
1876. 17374. 

Lower Silurian ; white, dark spotted ; crystalline. 12-iuch cube. Southerland 

Falls, Rutland County. Centennial, 1876. 17359. 

Lower Silurian ; dark gray ; fossiliferous. Isle La Motte, Grand Isle County. 

Quarry of Fiske and Barney. Tenth Census, 188L\ 26926. 

Lower Silurian ; white; crystalline. Dorset, Bennington County. Quarry of 

Freedly & Son. Tenth Census, 1880. 26273. 

Lower Silurian; white; crystalline. Dorset, Bennington County. S. F. 

Prince's quarry. Tenth Census, 1880. 26274. 

Lower Silurian ; white ; crystalline. Dorset, Bennington County. Quarry of 

S. F. Prince & Co, Tenth Census, 1880. 26733. 

Lower Silurian ; white, dark spotted ; crystalline. 12- inch cube. East Dor- 

set, Bennington County. Centennial, 1876. * 25087. 

Lower Silurian ; white, dark spotted ; crystalline. 10-inch cube. East Dorset, 

Bennington County. Centennial, 1876. . 17462. 

Lower Silurian ; white, dark veined ; crystalline. Rutland, Rutland County, 

Quarry of Flint Bros. & Co. Tenth Census, 1880. 25805. 

Lower Silurian ; white, dark veined ; crystalline. Two specimens. Rutland, 

Rutland County. Quarry of Flint Bros. & Co. Tenth Census, 1880. 25736. 

Lower Silurian ; pure white ; crystalline ; statuary marble. West Rutland, 

Rutland County. Quarry of Sheldon & Slason. Tenth Census, 1880. 25729. 

Lower Silurian ; white ; crystalline. Pittsford, Rutland County. Quarry of 

F. W. Smith & Co. Tenth Census, 1880. 26674. 

' Lower Silurian ; light blue and white; crystalline. Pittsford, Rutland County. 

Quarry of F. W. Smith & Co. Tenth Census, 1880. 26675. 

^ Lower Silurian ; white, dark spotted ; crystalliue. Pittsford, Rutland County. 

Quarry of F. W. Smith & Co. Tenth Census, 1880. 26676. 

Lower Silurian ; white, dark veined ; crystalline. Pittsford, Rutland County. 

George E. HalPs quarry. Tenth Census, 1880. 25692. 

Lower Silurian ; white, dark spotted ; crystalline. South Wallingford, Rut 

land County. WiUiam W. Kelley's quarry. Tenth Census, 1880. 26677. 

Lower Silurian ; light b lue, and white mottled ; crystalline. Two specimens, 

. South Wallingford, Rutland County. William W. Kelley's quarry. Tenth 

Census, 1880. 26678. 
^— Lower Silurian ; pure white ; crystalline ; statuary marble. Brandon, Rutland 
County. Brandon Statuary Marble Company. Tenth Census, 1880. 25689. 

Lower Silurian; white, dark veined; crystalline. East Dorset, Bennington 

County. Quarry of D. L. Kent & Company. Tenth Census, 1880. 26275. 
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Iiimestone [marble]. Lower Silurian ; white, dark veined ; crystalline. New Ha- 
ven, Addiaoii County. Cutter Marble Company. Tenth Census, 1880. 27034. 

Lower Silurian ; French gray ; very fine and compact. Swanton, Franklin 

County. Quarry of George and R. L. Barney. Tenth Census, 1880. 26928. 

Lower Silurian ; gray and white mottled. About 10 by 10 by 6 inches. West 

Rutland, Rutland Countv. Columbian Marble Company. Centennial, lb76. 
17379. 

Lower Silurian ; white, dark veined ; crystalline. About 8i by 6 inches. West 

Rutland, Rutland County. Colambian Marble Company. Centennial, 1876. 
17360. 

Lower Silurian ; water-blue ; dark veined ; crystalline. 12-inch cube. West 

Rutland, Rutland County. Rutland Marble Company. Centennial, 1876. 
17459. 

Lower Silurian; white green veined; crystalline. West Rutland, Rutland 

County. Rutland Marble Company. Centennial, 1876. 17399. 

Lower Silurian ; white dark veined ; crystalline. About 10 by 10 by 7^ 

inches. Sutherland Falls, Rutland County. Centennial, 1876. 17367. 
Magnesian limestone. Lower Silurian; dark gray, nearly black; fossiliferous. 
Isle La Motte, Grand Isle County. Quarry of Goodsell & Hursh. Tenth Cen- 
sus, 1880. 26185. 

Lower Silurian ; gray ; fine grained ; fossiliferous. Isle La Motte, Grand Isle 

County. Tenth Census, 1880. 26186. 

Lower Silurian ; dark gray ; compact ; fossiliferous. Isle La Motte, Grand Isle 

County. Quarry of Ira & J. P. Hall. Tenth Census, 1880. 26188. 

Lower Silurian; blue-black; compact. Isle La Motte, Grand Isle County. 

Quarry of Ira & J. P. Hall. Tenth Census, 1880. 26189. 

Lower Silurian ; dark gray ; compact ; fossiliferous. Isle La Motte, Grand Isle 

County. Quarry of H. C. Fisk & Son. Tenth Census, 1880, 26190. 

Lower Silurian; blue- black; compact. Isle La Motte, Grand Isle County. 

Quarry of H. C. Fisk & Son. Tenth Census, 1880. 26191. • 

Lower Silurian ; dark gray ; fine and compact. Isle La Motte, Grand Isle 

County. Burlington Manufacturing Company. Tenth Census, 1880. 26673. 

Lower Silurian; dark gray ; fossiliferous. Isle La Motte, Grand Isle County. 

Quarry of Fiske & Barney. Centennial, 1876. 17420. 

Lower Silurian; black; compact; fossiliferous. Isle La Motte, Grand Isle 

County. Quarry of Fiske & Barney. Centennial, 1876. 17421. 

Lower Silurian ; nearly black ; fossiliferous. 12-inch cube. Isle La Motte, 

Grand Isle County. Quarry of Fiske & Barney. Centennial, 1876. 17422. 
Dolomite [marble]. Cambrian ; pink and gray mottled; fine; compact. Mallet's 

Bay, Chittenden County. Centennial, 1876. 17495. 
Cambrian ; light red mottled ; fine and compact. About 5^ by 5^ by 2^ 

inches. Mallet's Bay, Chittenden County. Centennial, 1876. 17496. 

Cambrian ; pink mottled. About 7 by 7i by 7^ .inches. Mallet's Bay, Chit- 

tenden, County. Centennial, 1876. 17497. 

Cambrian; red mottled. 6-inch cube. Mallet's Bay, Chittenden County 

Centennial, 1876. 17489. 

Cambrian ; dark pink ; fine and compact. About 4 by 4 by 2^ inches. Mal- 

let's Bay, Chittenden County. Centenuial, 1876. 17490. 

Cambrian ; pink mottled ; fine and compact. Mallet's Bay, Chittenden 

County. Centennial, 1876. Two specimens. 17493. 
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Dolomite [marble]. Cambrian ; red mottled ; fine and compact. Aiioat 4^ by 4 by 
2 inches. Mallet^s Bay, Chittenden County. Centennial, l?i76. 17492. 

Cambrian ; red mottled ; fine ; compact. About 9i by 7^ by 2 inchoi. Mal- 

let's Bay, Chittenden County. Centennial, 1876. 17494. 

Cambrian; red mottled; fine and compact. Mallet^s Bay, Chittenden County. 

Centennial, 1876. 25200. 

Cambrian; red and white mottled; fine and compact. Swanton, Franklin 

County. Quarry of George and R. L. Barney. Tenth Census, 1880. 26929. 
— — Cambrian ; red and white mottled ; 12-ipch cube. Swanton, Franklin County. 
Centennial, la76. 17416. 

Lower Silurian ; red and white mottled ; fine and compact. Swanton, Frank- 

lin County. George Barney's quarry. Centennial, 1876. 17419. 

Cambrian ; red and white mottled ; fine and compact. Swanton, Franklin 

County. Quarry of George and R. L. Barney. Tenth Census, 1880. 26927. 
Biotite granite. Medium; gray. Near Woodbury, Washington County. Quarry 
of J. Ainsworth & Son. Tenth Census, 1880. 25581. 

Medium; dark gray. Near Woodbury, Washington County. C. W. Cilley's 

quarry. Tenth Census, 1880. 25582. 

Medium ; dark gray. Near Woodbury, Washington County. C. W. Cilley's 

quarry. Tenth Census, 1880. 26647. 

Medium; gray. Barre, Washington County. Quarry of Wetmore Sl Morse. 

Tenth Census, 1880. 25584. 

Medium; gray. Barre, Washington County. E. L. Smith's quarry. Tenth 

Census, 1880. 25585. 

Medium; gray. Barre, Washington County. G. W. Mann's quarry. Tenth 

Census, 1880. 25586. 

Fine; gray. Foot cube. Barre, Washington County. Centennial, 1876. 

17478. 

Fine; dark gray. Brunswick, Essex County. Saint Johnsbury Granite Com- 

pany. Tenth Census, 1880. 26184. 
Muscovite granite. Fine ; very light gray, nearly white. Bethel, Windsor County. 
E. Kittredge's quarry. Tenth Census, 1880. 25566. 

Fine; very light gray, nearly white. Bethel, Windsor County. Quarry of 

E. Sturtevant & Co. Tenth Census, 1880. 25567. 

Fine; very light gray, nearly white. Foot cube. Bethel, Windsor County. 

Centennial, 1876. 17469. 
Biotite muscovite granite. Medium; light gray. Ryegate, Caledonia County. 
R. W. Laird's quarry. Tenth Census, 1880. 26183. 

Coarse; gray. Ryegate, Caledonia County. R. F. Carter's quarry. Tenth 

Census, 1880. 26487. 
Slate. Cambrian; blue-black. Two specimens. Northfield, Washington County. 
Adams Slate and Tile Company.^ Tenth Census, 1880. 25587. 

Cambrian ; brownish gray. 4 by 4 by 1 inches. Castleton, Rutland County. 

Eagle Slate Company. Tenth Census, 1880. 25807. 

Cambrian ; green and purple. 4 by 4 by 1 inches. Castleton, Rutland County, 

Eagle Slate Company. Tenth Census, 1880. 25808. 

Cambrian ; greenish. 4 by 4 by 1 inches. Castleton, Rutland County. Eagle 

Slate Company. Tenth Census, 1880. 25809. 

Cambrian; greenish. 4 by 4 by 1^ inches. Castleton, Rutland County. Blue 

Slate Company. Tenth Census, ItSO. 25810. 
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Slate. CanibriaD; greenish. 4 by 4 bj 3 inches. Fair Haven, Rutland Connty. 
Qaarry of P. Roberts. Tenth Census, 1880. 25811. 

Cambrian ; purple. 4 by 4 by 1^ inches. Two specimens. Caetleton, Rutland 

County. Quarry of Clifford & Litchfield. Tenth Census, 1880. 25813. 

Cambrian; purple. Castleton, Rutland County. Quarry of R. Conway. 

Tenth Census, 1880. 25814. 

Cambrian ; purple. 4 by 4 by i inches. Castleton, Rutland County. Snow* 

den Slate Company. Tenth Census, 1880. 25815. 

Cambrian ; blue-black. Castleton, Rutland County. Lake Shore Company. 

Tenth Census, 1880. 25816. 

Cambrian ; jfreenish. Poultney, Rutland County. Evergreen Slate Company. 

Tenth Census, 1880. 25817. 

Cambrian ; reddish. Fair Haven, Rutland County. Quarry of Griffiths Owen 

& Co. Tenth Census, 1880. 25818. 

Cambrian ; red. 4 by 4 by 1| inches. Rutland, Rutland County. Quarry of 

L. Owens & Co. Tenth Census, 1880. 25953. 

Cambrian ; green. 4 by 4 by 1| inches. Poultney, Rutland County. Quarry 

of L. Owens & Co. Tenth Census, 1880. 25954. 

Cambrian ; blue-black. 4 by 4 by 2 inches. Two specimens. Poultney, Rut- 

land County. Globe Slate Company. Tenth Census, 1880. 25955. 

Cambrian; greenish. 4 by 4 by 2 inches. Two specimens. Poultney, Rutland 

County. Quarry of J. Evans <& Co. Tenth Census, 1880. 25956. 

Cambrian; green. 4 by 4 by 2 inches. Poultney, Rutland County. Macgrath's 

quarry. Tenth Census, 1880. 25970. 

Cambrian; green. 4 by 4 by H inches. Poultney, Rutland County. Quarry 

of D. Culver. Tenth Census, 1880. 25971. 

Cambrian ; greenish. 4 by 4 by ^ inches. Pawlet, Rutland County. M. 

Welch's quarry. Tenth Census, 1B80. 26039. 

Cambrian ; green. 4 by 4 by 2^ inches. Pawlet, Rutland County. Quarry 

of W. J. Evans. Tenth Census, 1880. 26040. 

Cambrian ; green. 4 by 4 by 1 inches. Pawlet, Rutland County. J. S.War- 

ren's quarry. Tenth Census, 1880. 26041. 

Cambrian ; greenish. 4 by 4 by 2 inches. Pawlet, Rutland County. Quarry 

of H. J. Williams. Tenth Census, 1880. 26042. 

Cambrian ; purple. 4 by 4 by If inches. Pawlet, Rutland County. E. R. Nor- 

ton's quarry. Tenth Census, 1880. 26043. 

Cambrian; green. West Pawlet, Rutland County. Brownell Slate and Flag- 

ging Company. Tenth Census, 1880. 26044. 

Cambrian ; green. 4 by 4 by 1 inches. West Pawlet, Rutland County. Quarry 

of H. W. Hughes. Tenth Census, 1880. 26045. 

Cambrian ; green. 4 by 4 by 2i inches. West Pawlet, Rutland County. Quar- 

ry of Rising & Nelson. Tenth Census, 1880. 26046. 

Cambrian; greenish. 4 by 4 by 2^ inches. West Pawlet, Rutland County. 

Quarry of O. Evans & Son. Tenth Census, 1880. 26047. 

Cambrian'; greenish. 4 by 4 by 1, and 4 by 4 by 2 inches. Two specimens. 

West Pawlet, Rutland County. H. Dillingham's quarry. Tenth Census, 
1880. 26048. 

Cambrian ; blue-black. Slab 8 inches square. Dummerston, Windham County. 

Tenth Census, 1880. 26160. 

Cambrian ; blue-black. 4 by 4 by 2 inches. 8 miles from Brattleborough, Wind- 

iuun County. T. Johnson's quarry. Tenth Census, 1880. 26161. 
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Slate. Cambrian; green. 4 by 4 by U inches. Two specimens. Ponltney, Rutland 
County. Eureka quarry. Tenth Census, 1880. 27183. 

VIRGINIA. 

Steatite [soapstone]. Medium; compact; blue-gray. Near Langley, Fairfax 

County. Tenth Census, 1880. 25254. 
Very light colored, schistose. Near Falls Church, Fairfax County. E. L. 

Howard, 1883. 28649. 
Gypsum. Coarse; gray; white mottled. Saltville, Smyth County Holston Salt 

and Plaster Company. Centennial,- 1876. 27129. 
— ^- White; dark veined. Saltville, Smyth County. Quarries of Stuart & Palmer. 

Centennial, 1876. 27153. 
Limestone [atalagmitio marble]. About 13 by 8 inches. Luray, Page County. 

From Luray Cave. Gift of Henry Horan, 1855. 37643. 
'—• About 14i by 10^ by 7^ inches. Luray, Page County. From Luray Cave. 

Robert Corson, 1881. 25637. 

About 4^ by 3ib^3f inches. Luray, Page Couuty. From Luray Cave. Robert 

Corson, 1881. 25374. 
Limestone [stalagmite marble]. Light brown. 4iby2 by 1 inches. Rockbridge 
County. U. S. General Land Office, 1882. 27268. 

A polished slab 14 by 15 by i inches, mounted in a black frame. Taken from a 

small cave that had become completely filled up by the stalagmitio deposit. 
Locality, about 20 miles northwest from Lexington, Rockbridge County. 
Dr. George W. Hawes. 26434. 
Limestone [marble]* Cross-section of a stalagmite. Oval in shape; about 8^ by 6 
by 2 laches. Luray Cave, Page County. Robert R. Corson, 1881. 27056. 

Pink, crystalline. Near Aldie, Loudoun County. Miss Carter's quarry. E. 

Howard, 1883. 36788. 

Upper Silurian. Gray with pink spots; fossiliferous. Craigsville, Augusta 

County. Coral Marble Company. Tenth Census, 1880. 25481. 

Upper Silurian. Reddish; fossiliferous; semi-crystalline. Craigsville, Augusta 

County. Craig's quarry. Tenth Census. 25598. 

Dolomite [marble]. Red ; finely crystalline. Madison Run Station, Orange County. 
H. T. & W. G. Douglass, 1882. 26989. 

Calcareous Dolomite [marble]. Pale; pink; crystalline. Loudoun County. Lou- 
doun County Marble Quarry. Tenth Census, 1880. 27073. 

Marble. Red and green mottled. 6 by 4 by 1 inches. Ashby's Gap, Cumberland 
County. A. S. Payne's quarry. Centennial, 1876. 27198. 

Magnesian Limestone [marble]. Upper Silurian. Gray, with pink spots ; fossilr 
iferous. Craigsville, Augusta County. Coral Marble Company. Tenth Census, 
1880. 25482. 

Gray, and dark-blue gray, nearly black. Two specimens. Near Natural 

Bridge, Rockbridge County. J. G. Steele's quarry. Tenth Census, 1880. 
26752. 
Biotite granite. Medium; gray and greenish gray. Two specimens. Namozin 
district, Dinwiddie County. D. W. Lassiter's quarry. Tenth Census, 1880. 25278. 

- Medium; greenish gray. Namozin district, Dinwiddie County. Mayfield 

quarry. Tenth Census, 1880. 25279. 
— ^ Medium; gray. Granite, Chestei-field County. Old Dominion Granite Com* 
pany. Tenth Census, 1880. 25272. 
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Biotite granite. Medium ; gray. Two speciraene. Manchester, Chesterfield Coanty, 
Westham Granite Company. Tenth Census, 1880. 25271. 

Fine; gray. Tuckahoe district, Henrico County. Quarry of J. B. Mitchel 

<k Co. Tenth Census, 1880. 25269. 

Medium; gray. Near Richmond, Henrico County. Richmond Granite Com.- 

pany. Tenth Census, 1880. 25270. 
Muscovite granite. Medium; light gray. Near Frederlckshurgh, Spottsylvania 

County. E. J. Leyhurn^s quarry. Tenth Census, 1880.. 25263. 
Biotite gneiss. Fine ; dark gray ; two specimens. Lynchhurgh, Campbell County. 

Fishing Creek Quarry. Tenth Census, 1880. 252H0. 
Biotite schist. Fine ; dark gray. Near Chain Bridge, Fauquier County. GUbert's 

quarry. Tenth Census, 1880. 25289. 
Amphibolite. Compact ; dark green. Lynchburgh, Campbell County. R. Evans, 

1884. 35908. 
Diabase. Mesozoic. Medium; dark gray. Used only for street pavements; three 

miles from Leesburgh, Loudoun County. T. W. Edwards' quarry Tenth Census^ 

1880. 25963. 

Mesozoic. Fine ; dark gray. Near Catletts Station, Fauquier County. Used 

only for street pavements. Fauquier qnarry. Tenth Census, 1880. 25341. 
Sandstone. Juro-Cretaceous. Light colored, soft and friable. Acquia Creek, Staf- 
ford County. Colonel Edward Clark, 1881. 25007. 

Fine; very light brown. Saltville, Washington County. Centennial, 1876. 

27131. 

Triassic. Light reddish-brown; fine. Manassas, Prince William County. 

Mayfield Brownstone Company. Tenth Census, 1880. 27243. 
Slate. Blue-black. Slab 8 inches square. New Canton, Buckingham County. 
Quarry of Edwards & Roberts. Tenth Census, 1880. 25275. 

Blue-black. Slab 8 inches square. New Canton, Buckingham County. Quarry 

of J. R. Williams & Co. Tenth Census, 1880. 25277. 

WB8T VIRGINIA. 

Limestone [marble]. Light gray ; coarse. Near Snyder's Mills, Jefferson County. 

Tenth Census, 1880. 26100. 
Magneaian limestone [marble]. Coarsely variegated, crystalline. Near Dam No. 

4, Jefferson and Berkeley Counties. Snyder^s Mills quarry. Tenth Census, 1880. 
' 26101. 
Sandstone. Medium ; light colored. Wheeling, Ohio County. Quarry of Schule 

& Lotz. Tenth Census, 1880. 25659. 

Coarse; buff. Near Grafton, Taylor County. Grafton quarries. Tenth Census, 

1880. 26849. 

Fine ; dark gray. Rowlesburgh, Preston County. Quarry of Sullivan & Peat. 

Tenth Census, 1880. 26850. 

Carboniferous ; medium ; light colored. Near Charleston, Kanawha County. 

Connor's quarry. Tenth Census, 1880. 26949. 

-. Carboniferous, medium ; light gray. Near Charleston, Kanawha County. J. 

T. Quarrier's quarry. Tenth Census, 1880. 26950. 

Carboniferous; medium; light colored. Near Charleston, Kanawha County, 

"Coon-Skin" quarry. Tenth Census, 1880. 26952. 
.^— Medium; light colored. Parke rsburgh, Wood County. ** Pole- Cat " T^uarry 
Tenth Census, 1880. 26903. 
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Sandstone. Dull red; fine and compact. Berkeley Springs^ Morgan Connty. Philip 
Pendleton. 36829. 

WASHINGTON TERRITORY. 

Sandstone. Carboniferous; fine; gray. Bellingham Bay, What com County. Quarry 
of C. Seidel & Co. Tenth Census, 1880. 26248. 

Carboniferous; tine; gray. Cbukanut Bay, Whatcom County. Quarry of C. 

Seidel & Co. Tenth Census, 1880. 26961. 

WISCONSIN. 

Dolomite. Upper Silurian. Light drab; cellular. Near Racine, Racine County. 
Quarry of C. Fox & Sons. Tenth Census, 1880. 27155. 

Upper Silurian. Light drab ; fine and compact. Waukesha, Waukesha County. 

Quarry of Hadfield & Co. Tenth Census, 1880. 27066. 

Upper Silurian. Light colored; fine and compact. Waukesha, Waukesha 

County. Quarry of Hadfield & Co. Tenth Census, 1880. 27067. 

Upper Silurian. Light colored ; very fine and compact ; two specimens. Mil- 

waukee, Milwaukee County. Story Brothers quarry. Tenth Census, 1880. 
27083. 

Upper Silurian. Coarse and fine; light drab; two specimens. Milwaukee, 

Milwaukee County. Milwaukee Stone Company. Tenth Census, 1880. 
27112. 

Lower Silurian. Fine; porous; very light buff. Near La Crosse, La Crosse 

County. J. Neilson's quarry. Tenth Census, 188U. 26463. 

- Lower Silurian. Fine; porous; very light buff. Near La Crosse, La Crosse 

County. M. Neilson's quarry. Tenth Census, 1880. 26464. 

Upper Silurian. Light drab; very fine and compact. Near Fond dn Lac, 

Fond dn Lac County. C. Geiger's quarry. Tenth Census, 1880. 2.5864. 

Upper Silurian; drab; cellular, Waupun, Fond du Lac County. Waupun 

quarry. Tenth Census, 1880. 27176. 

Upper Silurian; light colored; very fine and porous. Taycheedah Township, 

Fond du Lac County. Quarry of Berry & Bannister. Tenth Census, 1880. 
25883. ^ ^_ 

Upper Silurian ; light drab ; very fine and compact ; will take a good polish ; 

2 specimens. Byron, Fond du Lac County. S. Sylvester's quarry. Tenth 
Census, 1880. 25881. 

Upper Silurian ; light colored and drab ; very fine and compact ; 2 specimens. 

Byron, Fond du Lao County. Quarry of S. Sylvester, jr. Tenth Census, 
1880. 25882. 

Upper Silurian ; very light drab ; fine and compact. Near Eden Station, Fond 

du Lac County. Marblehead Lime Company. Tenth Census, 1880. 25864. 

Upper Silurian ; light drab ; very fine and compact. Takes a good polish. 

Near Eden, Fond du Lac County. Quarry of Nast Bros. & Co. Tenth 
Census, 1880. 25885. 

Upper Silurian ; very fine and compact ; light colored. Eden, Fond du Lac 

County. Cardiff quarry. J. S. F. Batchen, 1883. 27517. 

Upper Silurian ; drab ; very fine and compact. Near Sheboygan, Sheboygan 

County. Quarry of H. E. Roth. Tenth Census, 1880. 26U40. 

Upper Silurian ; drab; very fine and compact. Sheboygan Falls, Sheboygan 

County. Tenth Census, 1880. 26941. 

- Upper Silurian; drab; very fine and compact. Near Manitowoc, Manitowoc 

Pounty. 9uarr^ of Lewis Miller <& Co. Tenth Census, 1880. 2693^. 
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Dolomite. Lower Silarian ; coarse ; dark drab. Near Oshkosh, TViDnebago County. 

F. Last'a quarry. Tenth Census, 1880. 25886. 
— — Lower Silurian. Coarse; dark drab. Near Oshkosb, Winnebago County. 
Quarry of Schneider <& Frank. Tenth Census, 1880. 25887. 

Lower Silurian ; dark drab. Near Menasha, Winnebago County. B. Scott's 

quarry. Tenth Census, 1880. 25942. 

Lower Silurian; dark drab. Neenah, Winnebago County. P. McGrath's 

quarry. Tenth Census, 1880. 25943. 

Lower Silurian ; light colored and dark mottled ; 2 specimens. River Falls, 

Pierce County. T. Walkers quarry. Tenth Census, 1880. 27174. 

Lower Silurian ; fine ; very light buff. Near Winona mine, Buffalo County. 

Quarry of H. J. Willis. Tenth Census, 1880. 26641. 

Lower Silurian ; coarse ; buff mottled. Near Winona mine, Buffalo County. 

Quarry of H. J. Willis. Tenth Census, 1880. 26642. 

Lower Silurian; drab. Near Eaukauna, Outagamie County. United States 

Government quarry. Tenth Census, 1880. . 25940. 

Lower Silui^ian ; drab. Ledyard, Outagamie County. Eaukauna Water Power 

Company. Tenth Census, 1880. 25941. 

Jliower Silurian ; dark drab! Near Duck Creek Station, Brown County. Chicago 

and Northwestern Railway Company. Tenth Census, 1880. 25957. 

Light drab; cellular. Hayton, Calumet County. Cardiff quarry. J. S. F. 

Batchen, 1883. 27509. 

Light drab ; fine and porous. Prairie du Chien, Crawford County. Marsden's 

quarry. Tenth Census, 1880. 27054. 
Biotite gneiss. Fine ; red. Village of Black River Falls, Jackson County. Tenth 

Census, 1880. 26702. 
Granite. Medium; reddish brown. Montello, Marquette County. Montello Granite 

Company. Tenth Census, 1880. 26915. 

Wausau, Marathon County. J. Eolter's quarry. Tenth Census, 1880. 26921. 

Hornblende granite. Medium ; dark brownish. Wausau, Marathon County. Big 

Bull Falls quarry. Tenth Census, 1880. 26922. 
Quartz Porphyry. Dark, nearly black. Marquette, Green Lake County. Wampum 
Granite Company. Tenth Census, 1880. 27177. 

Dark, nearly black. Near Brandon, Fond du Lac County. J. Densmore^s 

quarry J. S. F. Batchen, 1883. 28503. 

Sandstone. Lower Silurian ; light colored ; fine and compact. Near Ableman, Sauk 

County. Tenth Census, 1880. 26703. 
^-— Lower Silurian ; light colored ; fine and compact. Ableman, Sauk County. W. 
Lee's quarry. Tenth Census, 1880. 26704. 

Lower Silurian ; light red and very light colored ; fine and friable. Two speci- 

mens. Mansion, Juneau County. H. Y. Train's quarry. Tenth Census, 1880. 
26917. 

Lower Silurian ; fine ; light colored. Near Mauston, Juneau County. C. W. 

Potter's quarry. Tenth Census, 1880. 26939. 

Very lighf colored. Near Packwaukee, Marquette County. T. B. Hawes's 

quarry. Tenth Census, 1880. 26919. 

Nearly quartzite. Lower Silurian ; light colored. * Stevens' Point, Portage 

County. J. N. Avery's quarry. Tenth Census, 1880. 26920. 
w — Nearly quartzite. Lower Silurian; light colored ; compact. Grand Rapids, 
Wood County. Quarry of J. Edwards <&> Co. Tenth Census, 1880. 26918, 
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Sandstone. Lower Silurian ; fine ; very light buff. Near Madison, Dane County. 
A. Kinnear's quarry. Tenth Census, 1880. 27077. 

Qnartzite. Lower Silurian ; gray ; very hard and compact. Near Waterloo, Jeffer- 
son County. Wisconsin and Chicago Quarrying Company. Tenth Census, 1880. 
27154. 

Lower Silurian; gray; very hard and compact. Near Waterloo, Jefferson 

County. Chicago and Wisconsin Quarrying Company. J. S. F. Batchen, 
1882. 27193. 

WYOMINO. 

Granite. Medium; pink. Sherman, Alban/ County. Tenth Census, 1880. 26984. 

Fine ; light reddish. Sherman, Albany County. Tenth Census, 1880. 26986. 

Hornblende granite. Very coarse ; red. Dale Creek. G. Griffith's quarry. Tenth 

Census, 1880. 25558. 

Methods of Cutting and Polishing. 

The three independent series enumerated below are designed to show the kind of 
finish commonly applied to the different varieties of stone. The illustrations on 
Plate IT were drawn from these, and the descriptions given on page 319 explain the 
methods by which each finish is produced and for what kind of work each is particu- 
larly adapted. 

(1) The first of these is a series of nineteen blocks, white and colored marbles, in 
sizes about 12 inches square by 2 inches thick, from quarries at West Rutland, Vt. 
Gift of the Vermont Marble Company, 1882. They are finished as follows: Bock 
face, 26878; rough-pointed surface, 26877 and 27334 ; fine-pointed surface, 26876 and 
27340; tooth-chiseled surface, 26875 and 27332; bush-hammered surface, 26874; 
square-droved surface, 26873 and 27335; sanded surface, 27337; fine-sanded surface, 
26871 and 27333; pumiced surface, 26872; honed surface, 27336; acid-gloss surface 
(polished), 26870 and 27338; putty-gloss surface (polished), 26879 and 27339. 

(2) The second is a series of eight blocks of Quincy (Mass. ) granite, in sizes as above, 
the gift of Henry Barker & Son, Quincy, Mass. Book face, 27120 ; pointed surface, 

.27118; ax-hammered surface, 27117; sawed surface, 27119; six-cut surface, 27116; 
eight-cut surface, 27115 ; ten-cut surface, 27114 ; polished surface, 27117. 

(3) The third is a series of eight blocks of light-colored Ohio sandstone, in sizes 
about 12 inches square by 3 inches thick. Gift of the McDermott & Berea Stone 
Company, of Cleveland, Ohio. Bough- pointed surface, 26993 ; pointed surface, 26995, 
26992, and 26990; fine-pointed surface, 26994; sanded surface, 26997 ; tooth-chiseled 
surface, 26991; droved surface, 26996. 

II. FOBEIGN. 
(1) BRITISH PROVINCES OP NORTH AMERICA — CANADA. 

Ziimeatone. Dark gray; orystalline. Montreal, Province of Quebec. J. S. F. 
Batchen, 1883. 28643. 

Dark gray ; semi-crystalline ; fossiliferous. Near Montreal, Province of Que- 

bec. J. S. F. Batchen, 1883. 28644. 

Dark; semi-crystalline; fossiliferous. Kingston, Province of Ontario. J. S. 

F. Batchen, 1883. 28645. 

Slate. Blue-black. Montreal, Province of Quebec. New Bockland Slate Company. 

Centennial, 1876. 25241. 
Sandstone. Lower Silurian; fine; reddish. Nepigon Bay, Lake Superior, Province 

of Ontario. Yerte Island quarry. J. S. F. Batchen, 1883. 27363. 

H. Mis. 170, pt. 2 39 
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Sandstone. Lower Silurian ; fine ; reddish. 18-inch cube. North shore of Lake 
Superior, Province of Ontario. Verte Island Quarry. John S. F. Batchen, 1883. 
27526. 

B\ne ; light colored. Georgetown, Province of Ontario. John S. F. Batchen, 

1883. 28646. 

Fine; light brown. Near Brampton, Credit River Valley. Quarry of E. Chis- 

holm, M. P. John S. F. Batchen, 1884. - 34993. 

Medium ; brown. Pyramidal block, about 9 inches high and 4 inches square at 

base. Harvey, Albert & Co., Province of New Brunswick. Mary's Point 
Quarry. Tenth Census, 1880. 27006. 

Medium ; brown. Pyramidal block, about 8 inches high and 4 inches square at 

base. Sackville, Westmoreland County, Province of New Brunswick. Wood 
Point Quarry. Tenth Census, 1880. 27007. 

Sub-Carboniferous ; fine ; gray. Dorchester, Province of New Brunswick. J. 

S. P. Batchen, 1883. 27524. 

Sub-Carboniferous; fine ; gray. Dressed block, 30 inches high, cut in shape of 

Liberty Bell. Dorchester, Province of New Brunswick. Centennial, 1876. 
25070. 

Sub-Carboniferous; fine; gray. Large block, 22 inches wide, 3 feet 9 inches 

' high, surmounted by Liberty Bell. Dorchester, Province of New Brunswick. 
Centennial, 1876. 25071. 

Sub-Carboniferous; fine; olive. Dorchester, Westmoreland County, Prov- 

ince of New Brunswick, Canada. Tenth Census, 1880. 26665. 

' Sub-Carboniferous ; fine ; brown. Mary's Point, Province of New Brunswick. 

Tenth Census, 1880. 26669. 

Fine; light brown and gray. 6 by 4 by 1^ inches. Two specimens. Clifton, 

Province of New Brunswick. New Orleans Exposition, 1885. 37669. 
Biotite granite. Coarse gray. 13 by 12 by 10 inches. Purcell Cove quarries, north- 
west arm of Halifax County, Province of Nova Scotia. American Society Mining 
Engineers, 1886. 37852. 

Medium ; gray. 12-inch cu be. Shelbume, Province of Nova Scotia. Shel- 

bume Quarry Company. American Society Mining Engineers, 1886. 37851. 

Coarse ; pinkish gray. Broken column, 4^ by 4 inches and 4^ by 3 inches. Two 

specimens. St. George, Province of New Brunswick. 37666. 
Hornblende granite. Polished urn of dark red granite. St. George, Province of 
New Brunswick. 35729. 

Coarse ; bright red. St. George, Province of New Brunswick. 37626, 

(2) BERMUDA. 

Coralline limestone. Nearly white; coarsely cellular. 10 by 4 by 3f inches. Cen- 
tennial, 1876. 26009. 

(3) MEXICO. 

Gypsum. White; dark veined. Slab, 6 inches square. Mexican Geographical 
Exploring Commission, 1885. 37761. 

White ; fibrous. Slab, 6 inches square. State of Sonora. Mexican Geographi- 

cal Exploring Commission, 1885. 37763. 

Marble. Compact ; yellowish. Vera Cruz. Mexican Geographical Exploring Com- 
mission, 1885. 37762. 

Limestone [marble]. Fine; white; crystalline. Slab, 6 inches square. Vera 
Cruz. Mexican Geographical Exploring Commission, 1885. 37759. 

White, with rust spots ; crystalline. Slab, 6 inches square. State of Sonora, 

Mexican Geographical Exploring Commission, 1885. 37760. 



BUILDING AND ORNAMENTAL STONES. 611 

Ziimeatone [marble]. White ; crystalline. Slab, 6 inches square. State of Sonora. 
Mexican Geographical Exploring Commission, 1885. 37814. 

White; crystalline. Zumpango, State of Mexico. Mexican Geographical Ex- 

ploring Commission, 1885. 37715. 

Dull pinkish ; fine and compact. Slab, 6 inches square. Tecali, State of Pu- 

ebla. Mexican Geographical Exploring Commission, 1885. 37729. 

Cretaceous. Water-blue and gray ; fossiliferons. Three specimens. Tezint- 

lan. State of Puebla. Mexican Geographical Exploring Commission, 1885. 
37998. 

Zaimeatone. Drab; fine and compact. State of Puebla. Mexican Geographical 

Exploring Commission, 1885. 38126. 
Travertine [Mexican onyz]. Paper-weight, composed of a red kidney-shaped body 

on a white base, 3 by 3 by 2 inches. State of Puebla. Purchased, 1885. 37593. 

Paper-weight. State of Puebla. Purchased, 1885. 37594. 

Nearly colorless ; transparent. Irregular slab, 6 by 3 by i inch. State of 

Tecali, Puebla. Mexican Geographical Exploring Commission, 1885. 37596. 

Paper-knife, 7^ inches long. State of Puebla. Purchased, 1885. 37595. 

Nearly white; 7i by 5i by i inch. State of Puebla. Charles E. Hall & Co., 

1884. 36757. 

Light green and white. Three blocks, one 7^ by 7^ by 6 inches, and two 4 

by 4 by If inches ; also three thin slabs of the same, mounted on stands, to 
show veination. Tecali, State of Puebla. Mexican Geographical Exploring 
Commission, 1885. 37640. 

Travertine. Light variegated ; 6^ by Hi by 2 inches. State of Aguas Calientes. 
Mexican Geographical Exploring Commission, 1885. 37642. 

Tnff. Light colored ; coarsely vesicular. State of Zaoatecas. Mexican Geographi- 
cal Exploring Commission, 1885. 37709. 

Fine ; pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 

mission, 1885. 37710. 

Fine; light colored; soft and pliable. State of Zacatecas. Mexican Geo- 

graphical Exploring Commission, 1685. 37694. 

Fine; salmon color. State of Zacatecas. Mexican Geographical Exploring 

Commission, 1885. 37718. 

Pink. State of Zacatecas; Mexican Geographical Exploring Commission, 1885. 

37785. 

Fine; light pinkish. State of Zacatecas. Mexican Geographical Exploring 

Commission, 1885. 37713. 

Coairsely porous; light pink. State of Zacatecas. Mexican Geographical 

Exploring Commission, 1885. 37781. 

Coarse; light reddish. State of Zacatecas. Mexican Geographical Explor- 

ing Commission, 1885. 37782. 

Nearly white, streaked with yellow and red. Two specimens. State of Zacate- 

cas. Mexican Geographical Exploring Commission, 1885. 37743. 

Light colored; slightly pinkish. State of Zacatecas. Mexican Geographical 

Exploring Commission, 1885. 37738. 
^— Very light pinkish. Santa Cruz, State of Zacatecas. Mexican Geographical 
Exploring Commission, 1885. 37732. 

Compact. Five-inch cube. Two specimens. State of Zacatecas. J. S. F. 

Batchen, 1884. 36805. 

Compact; reddish. Five-inch cube. State of Zacatecas. J. S. F. Batchen, 

1884. 36804. 
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Toff. Gray. Carved block, 8 by 8 by 6 inches. State of Hidalgo. Mexican Geo- 
graphical Exploring Commissioni 1885. 37806. 

Green. Carved block, lOi by 8 by 4 inches. State ef Hidalgo. Mexican Geo- 

graphical Exploring Commission, 1885. 37704. 

^— Green. Carved block, lOi by 8 by 4 inches. State of Hidalgo. Mexican G^- 
graphical Exploring Commission, 1885. 37705. 

-~* Bed. Carved block, 11 by 6 by 7 inches. State of Hidalgo. Mexican Geo- 
graphical Exploring Commission, 1885. 37706. 

^— Green. State of Hidalgo. Mexican Geographical Exploring Commission, 1885. 
37724. 

-«— Brown. Carved block, 11 by 8i by 5 inches. State of Hidalgo. Mexican Geo- 
logical Exploring Commission, 1885. 37788. 

-< — Purplish gray. State of Oaxaca. Mexican Geographical Exploring Commis- 
sion, 1885. 37751. 

— Compact; red, purplish, and white mottled. State of Oaxaca. Mexican (Geo- 

graphical Exploring Commission, 1885. 37764. 

-*^ Light colored, with dark reddish spots. State of Oaxaca. Mexican Geographi- 
cal Exploring Commission, 1885. 37797. 

— <-^ Medinm ; light lavender. State of Oaxaca. Mexican Geographical Explor- 
ing Commission, 1885. 37819. 

— Compact ; gray, with reddish spots. Six-inch cube. State of Morelos. Mexi- 

can Geographical Exploring Commission, 1885. 37720. 

— ^^ Compact ; light reddish-brown. Six-inch cube. State of Morelos. Mexican 
Geographical Exploring Commission, 1885. 37721. 

-«^— Very light gray; vesicular. . Mexican Geographical Exploring Commission, 
1885. 37692. 

•-<— Gray ; coarsely vesicular. Vera Cruz. Mexican Geographical Exploring Com- 
mission, 1885. 37992. 

^x^— Coarse ; gray. State of Paebla. Mexican Geographical Exploring Commis- 
sion, 1885. 37793. 

•^ — Fine; very light brown. Five- inch cube. Lagos, State of Jalisco. J.S.F. 
Batchen, 1884. 36800. 

— — Light brownish ; cellular. Five-inch cube. Lagos, State of Jalisco. J. S. F. 
Batchen, 1884. 36799. 

—i — Fine; light colored. Five-inch cube. State of Aguas Calientes. J. S. F. 
Batchen, 1884. 36802. 

•''<^— Light red. La Paz, Lower California. Mexican Geographical Exploring Com- 
mission, 1885. 38002. 

-<-^ Compact; reddish. Five-inch cube. State of Queretaro. J. S. F. Batchen, . 

1884. 36793. 

-. — Fine; very light brown. Five-inch cnbe. Leon, State of Guau^juato. J.S. 

F. Batchen, 1884. 36797. 
— ^ Light colored; porous. Five-inch cube. Leon, State of Gaan%|uato. J.S.F. 

Batchen, 1884. 36798. 

Coarse; light greenish-gray. Mexican Gfeographical Exploring Commissiou, 

1885. 37719. 

— Bed; friable. Mexican Geographical Exploring Commission, 1885. 37999. 
Tuff (?). Compact; light reddish-brown. Six-inch cube. State of Morelos. Mex- 
ican Geogribphical Exploring Commission, 1885. 37722. 

"^— Gray, streaked with ferruginous red. Six-inch cube. State of Morelos. Mex- 
ican Geographical Exploring Commissioni 1885. 373:23. 
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Rhyolite toff. Reddish ; coarse and friable. State of Zacatecas. Mexican Geo- 
graphical Exploring Commission, 1885. 37756. 

Fine ; light gray. State of Zacatecas. Mexican G^graphical Exploring Com- 

mission, 1885. 37757. 

Fine'; light fawn colored. State, of Zacatecas. Mexican Geographical Ex- 

ploring Commission, 1885. 37717. 

Fine ; nearly white. State of Hidalgo. Mexican Geographical Exploring Com- 

mission, 1885. 37810. 

Coarse; light colored ; soft and friable. State of Hidalgo. Mexican Geograph- 

ical Exploring Commission, 1885. 37740. 

Light colored ; soft and friable, fttate of Hidalgo. Mexican Geographical 

Exploring Commission, 1885. 37742. 

Fine; light pinkish. State of Zacatecas. Mexican Geographical Exploring 

Commission, 1885. 37775. 

Fine ; pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 

mission, 1885. 37776. 

Coarse, light pinkish. State of Zacatecas. Mexican Geographical Exploring 

Commission, 18&5. 3778. 

Fine ; light lavender. State of Zacatecas. Mexican Geographical Exploring 

Commission^ 1885. 37779. 

Fine ; light greenish gray. State of Zacatecas. Mexican Geographical Ex- 

ploring Commission, 1885. 37784. 

Light pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 

mission, 1875. 37737. 

Very light gray. State of Zacatecas. Mexican Geographical Exploring Com- 

mission, 1885. 37731. 

Fine ; light reddish. State of Zacatecas. Mexican Geographical Exploring 

Commission, 1885. 37733. 

Compact ; light green. State of Oaxaca. Mexican Geographical Exploring 

Commission, 1885. 37747. 

Compact ; light green. State of Oaxaca. Mexican Geographical Exploring 

Commission, 1885. 37750. 

Coarse ; light green. Znmpango, State of Mexico. Mexican Geographical Ex- 

ploring Commission, 1885. 37725. 

Fine; very light colored; soft and friable. State of Oaxaca. Mexican Geo- 

graphical Exploring Commission, 1885. 37749. 

Coarsely yesicnlar ; yellowish. Mexican Geographical Exploring Commission, 

1885. 37714. 

Fine ; nearly white, streaked with red and yellow. Mexican Geograpliical 

Exploring Commission, 1885. 37736. 

Rhyolite (?) tnfL Coarse; red. Haelmetoca. Mexican Geographical Exploring 
Commission 1885. 37691. 

Rhyolite. Brownish. State of Zacatecas. Mexican Geographical Exploring Com- 
mission, 1885. 37994. 

Compact ; light reddish. State of Zacatecas. Mexican Geographical Explor- 

ing Commission, 1885. 37730. 

Biownish gray. State of Zacatecas. Mexican Geographical Exploring Com- 

mission, 1885. 37758. 

Fine ; pinkish. State of Zacatecas. Mexican Geographical Exploring Com- 

miMdon, 1885. 37744. 
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Rhyolite. Fine; very light colored. State of Zacatecas. Mexican Geographical 
Exploring ComoiisHion, 1885. 37745, 

Fine ; light brown. State of Oaxaca. Mexican Geographical Exploring Com- 

mission, 1885. 37748. 

Light red. State of Oaxaca. Mexican Geographical Exploring Commission, 

1885. 37746. 

Fine ; light lavender, pink and light colored ; friable. Three specimens. State 

of Agaas Calientes. Mexican Geographical Exploring Commission, 1885. 
37766. 

Reddish; 5-inch cube. Leon, State of Gnaaajnato. .1.8. F. Batchen, 1884. 

36796. 

Fine ; light colored. State of San Lnis Potosi. Mexican Geograpl ical Explor- 

ing Commission, 1885. 37739. 

Gray ; 5-inch cube. J. S. F. Batchen, 1884. 36790. 

Light colored. Santa Rosa. Mexican Geographical Exploring Commission, 

1885. 37689. 

Gray ; 5-inch cube. San Joaquin. J. S. F. Batchen, 1884. 36801. 

Rhyolite pitch8toiie(?). Blaish gray; glassy. State of Mexico. Mexican Geo- 
graphical Exploring Commission, 1885. 37768. 

Andesite. Reddish; fine and compact. Stat.e of Mexico. J. S. F . Batchen, 1884, 
36791. 

Dark gray ; finely vesicular. State of Mexico. Mexican Geographical Explor- 

ing Commission, 1885. 37800. 
Andesite (?). Dark gray; fine and compact. State of Hidalgo. Mexican Geo- 
graphical Exploring Commission, 1885. 37807. 

Brown. Tenaclngo, State of Mexico. Mexican Geographical Exploring Com- 

mission, 1885. 37772. 

Fine ; dull red. State of Mexico. Mexican Geographical Exploring Com- 

mission, 1885, .37769. 
Hypersthene andesite. Reddish. Carve d block 13 by 9 by 4 inches. State of 
Hidalgo. Mexican Geographical Exploring Commission, 1885. 37771. 

Light colored. State of Zacatecas. Mexican Geographical Exploring Commis- 

sion, 1885. 37707. 

Medium; light brownish. State of Zacatecas.. Mexican Geographical Explor- 

ing Commission, 1885. 37783. 

Finely vesicular; reddish. State of Mexico. Mexican Geographical Exploring 

Commission, 1885. 37712. 

Black ; finely vesicular. Ixtapalapa, State of Mexico. Mexican Geographical 

Exploring Commission, 1885. 37789. 

Hornblende andesite. Compact ; gray. State of Oaxaca. Mexican Geographical 
Exploring Commission, 1885. 37752. 

Fine ; light red. State of Mexico. Mexican Geographical Exploring Commis- 

sion, 1885. 37770. 

Fine ; very light gray. State of Mexico^ Mexican Geographical Exploring 

Commission, 1885. 37703. 

Fine ; reddish brown. State of Mexico. Mexican Geographical Exploring 

Commission, 1885. 37735. 

.Fine ; dull red. Tenamingo, State of Mexico. Mexican Geographical Explor- 

ing Commission, 1885. 37741. 

Coarse ; light gray. Ixtapalapa, State of Mexico. Mexican Geographical Ex- 

ploring Commission, 1885. 37711. 
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Hornblende andesite (?). Reddish gray. San Juan de los Llanos, State of Paebla. 

Mexican Geographical Exploring Commission, 1885. 38001. 
Basalt. Dark gray ; vesicalar, with large olivines. State of Zacatecas. Mexican 

Geographical Exploring Commission, 1885. 37786. 

Gray ; vesicolar. State of Oaxaca. Mexican Geographical Exploring Com- 

mission, 1885. 37754. 

Gray ; vesicular. State of Oaxaca. Mexican Geographical Exploring Com- 

mission, 1885. 37755. 

Light gray ; coarsely and finely vesicular. State of Mexico. Mexican Geo- 

graphical Exploring Commission, 1885. 37701. 

Nearly black ; vesicular. State of Mexico. Mexican Geographical Exploring 

Commission, 1885. 37799. 

Nearly black ; finely and coarsely vesicular. Two specimens. State of Puebla. 

Mexican Geographical Exploring Commission, 1885. 37699. 

Dark brown; coarsely vesicular. State of Mexico. Mexican Geographical 

Exploring Commission, 1885. 37862. 

Black ; coarsely vesicular. Tula, State of Mexico. J. S. F. Batchea, 1884. 

36792 
Basalt ( ? ) . Fine ; reddish brown . State of Hidalgo. Mexican Geographical Explor- 
ing Commission, 1885. 37808. 

Reddish brown ; vesicular. State of Mexico. Mexican Geographical Explor- 

ing Commission, 1885. 37700. 

Dark brown ; coarsely vesicular. State of Mexico. Mexican Geographical 

Exploring Commission, 1885. 37798. 

Dull red ; very vesicular. State of Mexico. Mexican Geographical Exploring 

Commission, 1885. 37773. 

Reddish brown ; vesicular. San Miguel, San Salvador (f). Mexican Geograph- 

ical Exploring Commission, 1885. 37687. 

Reddish brown ; finely vesicular. Toluca. Mexican Geographical Exploring 

Commission, 1885. 38128. 

Basalt (?) tuff. Black; friable. State of Mexico. Mexican Geographical Explor- 
ing Commission, 1885. 37792. 

Basaltic (?) tuff. Dull grayish ; finely vesicular. San Miguel. Mexican Geograph- 
ical Exploring Commission, 1885. 37690. 

Pumice. Fine ; light gray. State of Hidalgo. Mexican Geographical Exploring 
Commission, 1885. 37804. 

Gray ; finely and coarsely vesicular. Two specimens. San Juan de los Llanes, 

State of Puebla. Mexican Geographical Exploring Commission, 1885. 37698. 

Pumice tuff. Compact; very light gray ; soft and friable. State of Hidalgo. Mex- 
ican Geographical Exploring Commission, 1885. 37809. 

Dablte. Fine ; light reddish. State of Mexico. Mexican Geographical Exploring 
Commission, 1885. 37716. 

Sandstone. Greenish. 5 by 4 by 3i inches. State of Guanajuato. J. S. F. Batehen, 
1884, 36794. 

Greenish. 5 by 4 by 3^ inches. State of Guanajuato. J. S. F. Batchen, 1884. 

36795. 

Light brown. 5- inch cube. State of Aguas Calientes. J. S. F. Batchen, 1884. 

36803. 

Fine; gray. State of Morelos. Mexican Geographical Exploring Commission, 

1885. 37997. 
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(4) South Amxrica. 

Marble. Light fcreen, dark yeined; yery oompact. 6 by 6 by 1 iDchee. Encm- 
Eilhada, Proyinoe of Rio Grande do Sal, BraziL American Institute of Mining 
Engineen, 1885. 37835. 

Marble fbitumlnotui limestone]. Black with irregular white veins. 6 by 6 by 
1 inches. Province of Sao Paalo, Brazil . American Institute of Mining Engineers, 
1885. 37837. 

Marble [ophlcalclte]. Light and dark gre^n banded. 6 by 6 by 1 inches. Prov- 
ince of Sao Paulo, BraziL American Institute of Mining EngineerSi 1885. 37838. 

Marble [limestone]. Fine; green and dark mottled; crystalline. 6 by 6 by 1 
inch. Brazil. American Institute of Mining Engineers, 1885. 37839. 

Building stone. Dark gray and pinkish. Four specimens. 4 by 4 by 2i Inches. 
Argentine Confederation. Centennial, 1876. 25072. 

Biotite gneiss. Memorial stone from the Washington Monument. BrazU. D. 
CLeary, 1885. 37629. 

(5) Grxat Britain. 

BNGLANB. 

Serpentine. Dark olive-green, with veins, streaks, and blotches of greenish white, 
chocolate brown, and blood red. Six specimens. 4^ by 5 by If ; 4f by 4f by 1^; 
7i by 4 by f ; 5 by 3^ by li; 4| by 3^ by H and 4i by 2f by 1 inch. Lizard dis- 
trict, ComwaU. R. N. Worth, 1887. 39011. 

Slate. Purple. Slab 8 inches square. Two specimens. North Wales. Centen- 
nial, 1876. 26030. 

Model of a roof, showing the timber framing, with the method of fixing the 

slate. 24 inches long, 18 inches broad, and 12 inches high. North Wales. 
Centennial, 1876. 36999. 

Blue-black and purple. Two specimens. Carnarvon, North Wales. Centen- 

nial, 1876. 37000. 

SCOTULND. 

Hornblende granite. Polished column of; coarse red. 8 by 3} inches. Aberdeen. 
A. Macdonald, Field <& Co. 27011. 

Polished column of; coarse gray. 8 by 3^ inches. Aberdeen. A. Macdonald, 

Field & Co. 27010. 
Biotite granite. Polished colu mn of ; coarse red. 8 by 3-^ inches. Aberdeen. A. 
Macdonald, Field <& Co. 27012. 

Polished column of; coarse gray, with large porphyritic crystals of pink feld- 

spar. 8 by 3^ inches. Aberdeen.* A. Macdonald, Field &, Co. 27013. 

Polished column of; dark gray. 8 by 3^ inches. Aberdeen. A. Macdonald, 

Field & Co. 27009. 

Muscovite biotite granite. Polished column of; light gray. 8 by 3^ inches. 

Aberdeen. A Macdonald, Field & Co. 27008. 
Muscovite granite. Coarse; very light gray. 4 by 4 by 1^ inches. Aberdeen. 

Thomas Wilson, 1887. 38825. 
Sandstone. Carboniferous; fine; light red. Ballochmyle. Tenth Census, 1880. 

26668. 

Permian ; fine ; dull red. Near Anan. Tenth Census, 1880. 27349. 

* ThlB stone is probably tcom Shap, ia Cumberland, England. 
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Sandstone. Pennian ; fine ; red. 18-inch cabe. Near Anan. John S. F. Batchen, 

1883. 27360. 
Mediam; light colored. Burg-Head, Moray. John S. F. Batchen, 1883. 



Coarse; light colored. Elgin, Moray. John S. F. Batchen, 1883. 28589. 

Deyonian; fine; light colored. Nairn, Nairn. John S. F. Batchen, 1883. 

28590. 

Deyonian; medinm; bnff. Thurso, Caithness. John S. F. Batchen, 1883. 

28691. 

Fine; pinkish. Near Elgin, Moray. John S. F. Batchen, 1883. 28592. 

Fine; light colored. Near Brora, Sutherland, John S. F. Batchen, 1883. 

28594. 

Fine; light colored. Golspie, Sutherland. John S. F. Batchen, 1883. 28595. 

Fine ; light colored. Tortrose, Boss. Suddie's quarry. John S. F. Batchen, 

1883. 28596. 

Fine; very light red. Beauty, Boss. Tarradale quarry. John S. F. 

Batchen, 1883. 28697. 

(6) EUBOFB. 
BELGIUM. 

Marble. Dark gray, nearly black, with white veins. 4i by 4i by f inches. Conil* 
let, near Charleroi, Province of Hainant. L. Charpy, 18^. 38268. 

Gray and white; breccia. 4i by 4^ by f inches. Conillet, near Charleroi, 

Province of Hainaat. L. Charpy, 1886. 38272. 

White ; pink mottled. 4i by 4i by f inches. Merlemont, new: Philippeville, 

Province of Namur. L. Charpy, 1886. 38274. 

Marble [rouge royal]. Pink, with white veins. 4i by 4i by f inches. Cerfon-> 
taine, near Philippeville. L. Charpy, 1886. 38273. 

Saint Ann marble. Very dark gray, nearly black. 4^ by 4^ by f inches. Busnie, 
Province of Namur. L. Charpy, 1886. 38277. 

Marble [rouge ImpMal]. Dark red and gray nottled. Cerfontaine, near Phil- 
ippeville. L. Charpy, 1886. 38306. 

Marble [rouge griotte fleuril. Dark red and white mottled. 4i by 4^ by f inches. 
Cerfontaine, near Philippeville. L. Charpy, 1886. 38307. 

Marble [rouge griotfce]. Dull red, with gray spots. 4^ by 4i by ^ inches. Cer- 
fontaine, near Philippeville. L. Charpy, 1886. 38325. 

BAYABIA. 

Uthographio limestone. Light colored. 7i by 7 by 3 inches. John S. F. Batchen, 
1884. 35706. 

Drab. 2 by 8i by 6i inches. Solenhofen. A. G. Gedney, Washington, D. C. 

1884. 35888. 

Qranite. Coarse ; reddish brown. Piece of memorial stone from Washington 
Monument. Dennis O'Leary, 1885. 37627. 

FRANCE. 

Limestone. Very light buff. Caen. Ellin & Eitson, New Tork. 26695. 
Marble [French griotte]. Dark red. Slab about 6 by 7 by ^ inches. Ch«:les Lip- 
pincott & Co., Philadelphia. 35927. 
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Marble [Breche du Roti8illoii(?)]. Dall red, with coarsely anastomlzing and 

very irregular light-drab aud yellow veins. 15 by 18 by I inches. Pyr^^es 

Orientales (T). Centennial Commission, 1876. 37474. 
Marble [Sampans petit grain]. Dull pink ; oolitic. 4 by 4 by | inches. Sampans, 

Jura. L. Charpy, 1886. 38269. 
Marble [griotte]. Dark red. 3^ by 2f by i inches. Carcassone, Ande. L. Charpy, 

1886. 38270. 

Foasil marble {Sampans jaune dor^]. Yellow; coarsely oolitic. 4 by 4 by | 

inches. Sampans, Jnra. L. Charpy, 1886. 38271. 
Marble [Sampans grain dor^]. Dull red. 4 by 4 by | inches. Sampans, Jura. 

L. Charpy, 1886. 38275. 
Marble. Very light yellow. 4 by 4 by | inches. Belvoye, Jura. L. Charpy, 1886. 

38276. 
Marble [Sampans rouge antique]. Dall red. 4 by 4 by | inches. Sampans, 

Jura. L. Charpy, 1886. 38279. 
Jasper marble. Pink and yellow mottled. 4f by 3 by | inches. L'Ablage, Damp- 

aris, Jura. L. Ch^irpy, 1886. 38280. 

GBRMANT. 

Marble [bougard]. Gray, with white and yellowish tints. Slab 12 by 2 by 1 

inches. Nassau. Gift of E. Fritsch, New York. 
Marble [formosa]. Blue-gray aud drab; some yellow spots. Slab 12 by 12 by 

1 inches. Nassau. Gift of E. Fritsch, New York. 



Serpentine [verd-antique marble]. Dark green ; white veined. 4 by 4 by 1 inches. 
Genoa. W. W. Story, 1883. 28633. 

Greenish, with white veins. 4 by 4 by I inches. W. W. Story, 1883. 28639. 

Green ; white veined ; first quality. 4 by 4 by 1 inches. Genoa quarry. W. 

T. Rice, 1882. 26906. 
Marble. White; dark spotted. Col. Edw. Clark, 1880. 25005. 

White, with dark veins. 3-inch cube. Serravezza. J. W. Tufts, Boston, 1881. 

26164. 

Bed mixed. 3f by 5 by H inches. Levanto, 1881. 26449. 

Black aud gold. Slab about 5f by 6i by 1 inches. Specia, 1881. 26452. 

Pure white ; statuary ; first quality. 12-inch cube. Poggio Silvestro quarry. 

William T. Rice, 1882. 26879. 

White, with dark spots; statuary; second quality. 12-inch cube. William 

T. Rice, 1882. 26880. 

White; ordinary; second quality. 12-inch cube. William T. Rice, 1882. 

26881. 

White*; statuary; second quality. 12-inch cube. William T. Rice, 1882. 



White ; ordinary ; first quality. 12-inch cube. William T. Rice, 1882. 26883. 

White ; dark veined ; second quality. 8i-inch cube. Gioja quarry. William 

T. Rice, 1882. 26884. 

Light blue-gray ; Bardiglio ; second quality. 12-inch cube. Gioja quarry. 

William T. Rice, 1882. 26885. 

Light blue ; dark veined ; Bardiglio ; first quality. lO^inch cube. William 

T. Rice, 1882. 26886. 
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Marble. Light blae ; Bardiglio veined; second quality, ll-inchcube. William T. 
Rice, 1882. 26887. 

Pink ; Breocia ; first quality ; 4 by 4 by 1 inohes. Serravezza qnany. William 

T. Rice, 1882. 26888. 

Light drab ; pink veined. Breccia ; first quality. 4 by 4 by 1^ inches. Grag- 

nana quarry. William T. Rice, 1882. 26889. 

Yellow ; first quality. 4 by 4 by 1^ inches. Gragnana quarry. William T. 

Rice, 1882. 26890. 

Pinkish ; Breccia; first quality. 4 by 4 by 1^ inches. Gragnana quarry. Will- 

iam T. Rice, 1882. 26891 

White ; ordinary ; first quality. 12-inch cube. William T. Rice, 1882. 26892. 

White ; ordinary ; second quality. 12-inch cube. William T. Rice, 1882. 26893. 

White ; statuary ; second quality, la-i^oh cube. William T. Rice, 1882. 26894. 

White; veined; first quality. 12- inch cube. Vara quarry, William T. 

Rice, 1882. 26892. 

Blue ; Bardiglio ; first quality. 12-inoh cube. William T. Rice, 1882. 26896. 

Black and gold. 12-inch cube. William T. Rice, 1882. 26897. 

Red mixed ; first quality. 11 by 11 by 6 inches. William T. Rice, 1882. 26898. 

White ; dark veined. Paunazo ; first quality. 8^ by 8} by 5 inches. Miseglia 

quarry. William T. Rice, 1882. 26899. 

White ; dark veined ; Paunazo ; first quality. 6 by 6 by 4J inches. Pescina 

quarry. William T. Rice, 1882. 26900. 

Green; Breccia; first quality. 4 by 4 by 1 inches. Garfagnana quarry. Will- 

iam T. Rice, 1882. 26905. 

Deep yellowish pink ; first quality. 4 by 4 by ^ inches. Verona quarry. Will- 

iam T. Rice, 1882. 26907. 

Brown; first quality. 4 by 4 by 1 inches. Castel Poggia quarry. William T. 

Rice, 188,3. 26908. 

White ; dark veined ; Paunazo ; first quality. 6-inch cube. William T. Rice, 

1882. 26901. 

Yellow. 6-inch cube. WUliam T. Rice, 1882. 26902. 

Marble ; black ; first quality. 12 -inch cube. Collonnata quarry. William T. 

Rice, 1882. 26904. 

Pure white. 4 by 4 by f inc hes. Carrara. Grestola quarry. W. W. Story, ■ 

1883. 28603. ^ 

White ; clouded. 4 by 4 by 1 inches. Carrara. W. W. Story, 1883. 28604. 

White ; ordinary ; second quality. 4 by 4 by f inches. Carrara. Fantiscritti 

quarry. W. W. Story, 1883. 2rja05. 

White ; dark veined. 4 by 4 by | inches. Carrara. Canale Bianco quarry. 

W. W. Story, 1883. 28606. 
— — Pure white ; statuary first quality. 4 by 4 by | inches. Carrara. Mossa Cava 
quarry. W. W. Story, 1883. 28607. 

Pure white. 4 by 4 by f inches. Carrara. Poggio Silvestro quarry. W. W. 

Story, 1883. 28608. 

White ; first quality. 4 by by 4 by f inches. Carrara. Canale Bianco quarry. 

W. W. Story, 1883. 28609. 

Deep blue-gray ; nearly black. Nero di Colona. 4 by 4 by f inches. Carrara. 

W. W. Story, 1883. 28610. 

Pure white. 4 by 4 by 3^ inches. Carrara. Carpevola quarry. W. W. Story' 

1883. 28611. 
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Marble. White ; slightly blalsh ; ordinary. 4 by 4 by f inches. Carrara. Rayac- 
clone qaarry. W. W. Story, 1883. 28612. 

Red mixed. 4 by 4 by 1 inch. Specla. Rosso di Levante qnarry. W. W. 

Story, 1883. 28613. 

Black and gold. 4 by 4 by f inches. Specia. Porto Venere quarry. W. W. 

Story, 1883. 28614. 

White. 4 by 4 by 1 inches. Serravezza. W. W. Story, 1883. 28620. 

White and dark ; brecciated. 4 by 4 by 1 inches. Serravezza. W. W; Story, 

1883. 28621. 

Pure white statnary ; first quality. 5i by 3t by i inches. Serrayezza. W. W. 

Story, 1883. 28622. 

White ; Bianco Falcoyaia. 4 by 4 by f inches. Serrayezza. W. W. Story, 

1883. 28623. 

White; Blanco Chiaro. 4 by 4 by f inches. ^Serrayezza. W. W. Story, 

1883. 28624. 

White; statuary. 4 by 4 by ^ inches. Serrayezza. W.W. Story, 1883. 



Blue yeined (fiorito). 4 by 4 by f inches. Serrayezza. W.W. Story, 1883. 



Blue yeined (fiorito) ; first quality. 4 by 4 by f inches. Serrayezza. W, W. 

Story. 1883. 28627. 

Pink and white (mischio). 4 by 4 by 1 inches. Serrayezza. W. W. Story, 

1883.- 28628. 

Blue (Bardiglio). 4 by 4 by f inches. Serrayezza. W. W. Story, 1883. 28629. 

Pinkish (Umbria). 5f by 3f by i inches. Umbria. W. W. Story, 1883. 28630. 

Light fawn color. 4 by 4 by 1 inches. Umbria. W. W. Story, 1883. 28632. 

Red. 4 by 4 by 1 inches. Perugia. Rosso di Perugia qnarry. W. W. Story, 

1883. 28634. 

Nearly black. 4 by 4 by 1 inches. Layagno. W. W. Story, 1883. 28640. 

White. 4 by 4 by I inches. Arni. L. Charpy, 1886. 38278. 

White, dark, spotted. 4 by 4 by | inches. Piastraccin, near Ami. L. Charpy, 

1886. 38281. 
Breccia marble. Red and white with dark spots; a fine breccia. 5| by3f by^ 
inches. Monte Cayo. W. W. Story, 1883. 28631. 

Black, yellow yeined. Portoro. jTrst quality. 6 by 6 by 3 inches. Monte 

d* Arma quarries. WUliam T. Rice, 1882. 26903. 
Bardiglio marble. Light blue-gray ; mottled. 4 by 4 by ^ inches. Gioja. W. W. 
Story, 1883. 28601. 

Light blue-gray ; dark yeined. 4 by 4 by finches. GioJa. W. W. Story, 1883. 



Marble [fior di Persico]. Four by 4 by f inches. W. W. Story, 1883. 26615. 

Chocolate red and white ; mottled. &i by 3 J by f inches. W, W. Story, 1883. 

26616. 

Red, mixed. 4 by 4 by f inches. Leyanto. W. W. Story, 1883. 28617. 

Marble [glallo di Siena]. Yellow. Four specimens. 2^ by 4 by i inches. Cappa- 

docia. W. W. Story, 1883. 28618. 

Yellow and purplish ; brecciated. Two specimens. 2^ by 4 by finches. Cappa- 

docia. W. W. Story, 1883. 28619. 
Travertine. Nearly white ; porous. 4 by 4 by 1 inches. Tiyoli. W, W. Story, 1883, 
28641. 
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Travertine. Yellowish. This stone is popularly called "alabaster." 4 by 4 by 1 inches. 
Civita Veeohia. W. W. Story, 1883. 28637. 

Yellowish ; called *' alabaster." 4 by 4 by 1 inches. W. W. Story, 1883. 28638. 

Limeatone. One of the principal building stones throughout Tuscany and Northern 

Italy. Is used for fine work, door and window trimmings, and facings of the base- 
ments of houses, especially in Florence. Does not withstand the climate for a 
longer period tham twenty years. 12 by 8 by 8 inches. Florence, Italy. Hon. 
William T. Rice, United States consul at Leghorn, Italy, 1882. 27025. 
— — A coarse hard limestone used for door and window trimmings and facings for 
the basements of houses. It is one of the principal building stones in use 
throughout Tuscany and Northern Italy ; 12 by 8 by 8 inches. Leghoru, 
Italy. Hon. William T. Rice, United States consul at Leghorn, Italy, 1882. 
270B6. 
— « A coarse stone used generally for pay ing streets. Is also one of the principal 
building stones used throughout Tuscany and Northern Italy. 12 by 8 by 8 
inches. Leghorn, Italy. Hon. William T. Rice, United States consul at Leg- 
horn, Italy, 1882. 27027. 

Breccia Di Nugola. One of the principal stones used for house trimmings and 

similar work throughout Tuscany and Northern Italy. Many of the old 
palaces are faced with it. The stone is soft when quarried, but hardens on 
exposure. 12 by 8 by 8 inches. Leghorn, Italy. Hon. William T. Rice,. 
. United States consul at Leghorn, Italy, 1882. 27028. 

Hard travertine. A hard, fine-grained limestone used for general building 

purposes. Was much used in old tim es in building palaces. Is one of the 
principal building stones used throughout Tuscany and Northern Italy. 12 
by 8 by 8 inches. Leghorn, Italy. Hon. William T. Rice, United States con- 
sul at Leghorn, Italy, 1882. 27029. 
— — Travertine of Tarrana. One of the principal stones used for house-trimminga 
and monuments throughout Tuscany, and in general use in the North of Italy. 
Is a soft stone, but is said to stand the weather well. 12 by 8 by 8 inches* 
Leghorn, Italy. Hon. William T. Rice. United States consul iat Leghorn^ 
Italy, 1882. 27030. 

An ordinary stone from quarries around Leghorn. Is used generally only 

whece it is to be covered with mortar. Rarely used for firm work. One of 
the principal building stones throughout Tuscany and Northern Italy. 12 by 
8 by 8 inches. Leghorn, Italy. Hon. William T, Rice, United States consul 
at Leghorn, Italy, 1882. 27031. 
Granite. Coarse ; light gray. 6-inch cube. Milan. Montorfina quarry. William 
T.Rice, 1882. 26909. 

Fine ; dark gray. 6-inch cube. Milan. Biella quarry. William T.Rice, 1882. 

26910. 

Coarse ; light pink. 6-inch cube. Milan. Bavena Quarry. William T. Rice, 

1882. 26911. 

Quartzite. A natural slab. 4 feet 8} inches long, 3 feet 4 inches wide, and 1 inch 

thick. Lusema. Centennial, 1876. 2.5207. 
Volcanic tuflf. (Peperino.) 4 by 4 by 1 inches. Marino. W. W. Story, 1883. 28635. 
Sandstone. Micaceous ; blue-gray. 4 by 4 by 1 inches. W. W. Story, 1883. 28636. 

PORTUGAL. 

Limestone. Light colored ; fine and compact. From quarries at Ontil, Cantanhede, 
District of Coimbra, Beira Province. Portuguese Centennial Comn^ieision, 1876, 
27782. 
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Limestone. Very light drab ; fine and compact. From quarries at Uhostro, Coim- 
bra, District of Coimbra, Beira Proyince. Portngaese Centennial Commission, 
187«. 27786. 

Light colored ; fine and compact. Locality, etc., the same as last. 27779. 

Light pink tinted ; fine and compact. From qaarries at Zambujal, Cantanhede, 

District of Coimbra, Beira Province. Portugnese Centennial Commission, 
1876. 27781. 

Light drab ; fine and compact. From qaarries at Pampilhora, Coimbra, Dis- 

trict of Coimbra, Beira Pro vinoe. Portuguese Centennial Commission, 1876. 
27787. 

Buff; fine and compact ; with many small veins. Used for making quicklime. 

From quarries at Covoez, Cantanhede, District of Coimbra, Beira Pro vi nee. 
Portuguese Centennial Commission, 1876. 27757. 

Light colored; fine and compact. Used for making quicklime. Quarries at 

Ega, Condeixa, District of Coimbra, Beira Province. Portuguese Centennial 
Commission, 1876. 27745. 

Gray; fine and compact. Locality, etc., as above. 27791. 

Light colored; fine and compact. Locality, etc., same as above. 27793. 

Very light drab ; fine and compact. Quarries at Loureira, Condeixa, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 
27748. 

Lithographic ; very light brown ; compact ; finely fossiliferous. From quarries 

at Pedreiras do Coigo, Condeixa, District of Coimbra, Beira Province. Por- 
tuguese Centennial Commission, 1876. 27755. 

Light colored ; very fine and compact. From quarries at Alto do Sangradas, 

Condeixa, District of Coimbra, Beira Province. Portuguese Centennial Com- 
mission, 1876. 27746. 

Dark gray; fine and compact. From quarries at Cape Mondego, Beira Prov- 

ince. Centennial, 1876. 27803. 

Dark gray; fine and compact. Cape Mondego, Beira Province. Centennial, 

1876. 27802. 

Very dark gray; fine and compact. From quarries at Dta. de Sto. Amero, Fi- 

gueira da Foz, District of Coimbra, Beira Province. Portuguese Centennial 
Commission, 1876. 27805. 

Light yellowish brown ; very fine and compact. From quarries at Forrestillo, 

Figueira da Foz, District of Coimbra, Beira Province. Portuguese Centen- 
nial Commission, 1876. 27814. 

Light colored ; fine and compact. From quarries at Boria, Figueira da Foz, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 
1876. 27809. 

Light colored ; fine and compaot. From quarries at Brenha, Figueira da Foz, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 
1876. 27811. 

Drab and yellow ; fine and compact. Locality, etc., same as last. 27812. 

Light colored ; finely fossiliferous. From quarries at Salmanha, Figueira da 

Foz, District of Coimbra, Beira Province. Portuguese Centennial Commis- 
sion, 1876. 27798. 

Light colored; compact; fossiliferous. Locality, etc., same as last. 27795. 

Drab ; fine and compact. From quarries at ArroveUa, Figueira da Foz, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 
27751. 
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Limestone. Drab ; fine and compact ; semi-crysta lline. Penellai Beira Province. 
27726. 

Gray; fine and compact. Locality, etc., same as above. 27728. 

Very light brown ; fine and compact. Locality, etc., same as above. 27739. 

Light colored ; fine and compact. Qnarries at Yerride, Monte Mor-Velho, Dis- 

trict of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 
27747. 

Coarse; light colored. From quarries at Penacora e Friumes, District of Co- 

imbra, Beira Province. Portuguese Centennial Commission, 1876. 27753. 

Light yellowish ; compact ; oolitic. From quarries at Alrito, Poiares, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 
27721. 

Light colored ; fine and vesicular. Quarries at Ponte doEspinhal, Penella, Dis- 

trict of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 
27743. 

Lithographic ; dull brownish ; compact. Bordallo, District of Coimbra, Beira 

Province. Portuguese Centennial Commission, 1876. 27783. 

Compact ; light colored ; oolitic. From quarries at Lombas, Batalha, District 

of Leiria. American Institute of Mining Engineers, 1886. 37899. 

Coarse ; drab. From quarries at Corredara, Porto de Moz, District of Leiria. 

Estremadura Province. American Institute Mining Engineers, 1S86. 37900. 

Dark blue-gray, nearly black ; fine and compact. Locality, etc., same as 

above. 37901. 

Compact; light red. From quarries at Nazareth, Alcobaca, District of Leiria, 

Estremadura Province. American Institute of Mining Engineers, 1886. 
37902. 

Pinkish ; fine and compact ; crystalline. Locality, etc., same as above. 37903. 

Light colored ; compact ; finely fossiliferous. American Institute of Mining En- 

gineers, 1886. 37921. 
Limestone, argillaceous. Dendritic; light yellow; fine and compact. From 
quarries at Cuzelhas, District of Coimbra, Beira Province. Portuguese Centen- 
nial Commission, 1876. 27784. 

Fine ; very light colored. From quarries at Anjan, Cantanhede, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27780. 

Drab ; fine and compact. Quarries at Ega, Condeixa, District of Coimbra, 

Beira Province. Portuguese Centennial Commission, 1876. 27758. 

Very light colored ; fine and comp act. From quarries at Alhadas, Figueira da 

Foz, District of Coimbra, Beira Province, Portuguese Centennial Commission, 
1876. 27808. 

Bluish drab ; very fine and compact. From quarries at Serra da Boa Viagem, 

Figueira da Foz, District of Coimbra, Beira Province. Portuguese Centen- 
nial Commission, 1876. 27804. 

Nearly white ; chalky. From quarries at Carvalhal, Figueira da Foz, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 
27810. 

Light drab and gray. Quarries at Porto Barrao, Montemor Velho, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27750. 

Very light colored ; fine and compact. Quarries at Janianes, Penella, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27744. 

Light drab ; fine and compact. From quarries at Janianes, Penella, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27816. 
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Limestone Brecola. Brown ; from quarries at Monte Arrvia, Coimbra, District of 
Coiinbra, Beira Provinoe. Portagnese Centennial Commission, 1876. 27785. 

Limestone [marble]. Light yellow; fine and compact. From quarries at Ando- 
rinha, Cautanhede, District of Coimbra, Beira Province. Portagnese Centennial 
Commission, 1876. 27778. 

- Light pinkish drab; fine and compact. Qnarries at Condeiza a Velha, Con- 

deixa, District of Coimbra, Beira Province. Portagnese Centennial Commis- 
sion, 1876. 27788. 
*— Bed and yellow; mottled; fine and compact. Two specimens. Locality, etc., 

same as last. 27789. 
— — Pink and yellow mottled, with dark spots ; fine and compact. Locality, etc., 

same as last. 27790. 
— >-« Very light colored ; fine and compact. From quarries at Amaxoeira, Condeixa, 

District of Coimbra, Beira Province. Portagnese Centennial Conmiission, 

1876. 27792. 
-*^ Compact; pinkish. Quarries at Arneiro de fora, Figueira da Foz, District 

of Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27742. 

- Light lavender ; very fine and compact. From quarries at Pincho, Figueira da 

Foz, District of Coimbra, Beira Province. Portuguese Centennial Commis- 
sion, 1876. 27806. 

White, dark spotted ; very fine and compact. From quarries at Zameirao, Figu- 

eira da Foz, District of Coimbra, Beira Province. Portuguese Centennial 
Commission, 1876. 27754. 

'Light colored; compact; fossiliferous. Locality, etc. , same as last. 27799. 

Pink ; fine and compact Locality, etc., same as last. 27796. 

Light pink; fine and compact. Locality, etc., same as last. 27797. 

Very light colored, pink tinted ; fine and compact. Locality, etc., same as last. 

27807. 

Light pink ; fine and compact. From quarries at Farrestello, Figueira da Foz, 

District of Coimbra, Beira Province. Portuguese Centennial Commission, 
1876. 27813. 

Gray ; crystalliue. 8 by 8 by 1 inches. Quarries at Alveite, Poiares, District of 

Coimbra, Beira Province. Portughese Centennial Commission, 1876. 27720. 

Yellow, withlight purple stripes; very fine and compact. From quarries de- 

nominated Ferrariaa, Fabrioaa, Ledadura, and Lohraly situated in the " Fre- 
giiesias'' of St. Miguel and Santa Eufemia, Penella, District of Coimbra, 
Beira Province, Portuguese Centennial Commission, 1876. 27725. 

Light drab; very fine and compact. Locality, etc., same as above. 27815. 

Light brown with streaks of dull red ; fine and compact. Locality, etc., same as 

above. 27727. 

Dull pinkish with fine veins of white caluite. Very fine and compact. Local- 

ity, etc., same as above. 27729. 

Dull red ; very fine and compact. Locality, etc., same as above. 27730. 

Drab, pink tinted; very fine and compact. Locality, etc., same as above. 27731. 

— — White crystalline, spotted and blotched with light red ; very fine and compact. 

Locality, etc., same as above. 27732. 

Yellow-tinged with pink, with vein of white oalcite ; very fine and oomjmct. 

Locality, etc., same as above. 27734. 

- Very light pinkish ; fine and compact, with many minnte yeins. Locality eto., 

same as above. 27735. 
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laimeatone [marble]. Dull red witU light streakB; very fine and compact. From 
quarries denominated Ferrariatf Fdbrioaaj Ledadura^ and Lobralj situated in the 
'^Freguesias'' of St. Miguel and Santa Eufemla, Penella, District of Coimbra, 
Beira Province. Portuguese Centennial Commission, 1876. 27736. 

Light pink with drab veins; very fine and compact. Locality, etc., same as 

above. 27737. 

4 Very light brown with dull red stripes j very tine and compact. Locality, etc. 

\ same as above. 27738. 

Very light pink; fine and compact. Locality, etc., same as above. 27740. 

Drab with pink and yellow streaks ; fine and compact. Locality, etc., same 

as above. 27741. 

Dull reddish brown; very fine and compact. Locality, etc., same as above. 

27733. 

Light and dark gray mottled ; crystalline. 8 by 8 by 1 inches. From the quarries 

of the Estremoz Marble Quarrying Company, Estremoz, Alemtejo Province. 
American Institute of Mining Engineers, 1886. 37914. 

White; crystalline. 8 by 8 by I inches. Locality, etc., same as above. 37915. 

White; crystalline. 8 by 8 by 1 inches. Locality, etc., as above. 37916. 

Same as above. 37917. 

Yellowish white, with red blotches; crystalline. 8 by 8 by 1^ inches. Locality, 

etc. , same as above. 37918. • 

White; crystalline. 10| by 10| by f inches. Locality, etc., same as above. 37911. 

White with yellow veins; crystalline. 8 by 8 by 1 inches. From quarries at Es- 

tremoz, Alemtejo Province. Portuguese Centennial Commission, 1876. 27723. 
J Yellow. IQi by lOi by J inches. Locality, etc., same as above. 27671. 

Very light drab. 10^ by lOJ by I inches. From quarries at Porto Salvo, Alemtejo 

Province. American Institute of Mining Engineers, 1886. 37913. 

White; crystalline. 8 by 8 by 1 Inches. From quarries and Vianna do Alemtejo. 

American Institute of Mining Engineers, 1886. 37919. 

White ; crystalline. 8 by 8 by 1 inches. From quarries at Borba, Alemtejo Prov- 

ince. American Institute of Mining Engineers, 1886. 37920. 

Dark blue gray and white mottled; crystalline. 6-inch cube. Locality as 

above. Portuguese Centennial Commission, 1876. 27724. 

Pink mottled. 10^ by 10| by f inches. Quarries at Pero Pinheiro Estremadura 

Province. Two specimens. Portuguese Centennial Commission, 1876. 27666. 

Light red; mottled. 10^ by 10^ by J inches. Locality, etc., same as above. 

27667. 

Very light drab. 10^ by 10^ by f inches. Locality, etc., same as above. 27668. 

Water blue; coarsely crystalline. 10^ by 10^ by f inches. Locality, etc., same 

as above. 27669. 

- Light and dark red. Two specimens. 10-J by 10| by J inches. Locality, etc., 

same as above. 27673. 

Light colored^ fossil iferous. Locality, etc., same as above. American Insti- 

tute of Mining Engineers, 1886. 37912. 

Dull pink ; very fine and compact. From the quarries of Joaqulm Plres, Serra 

da Lagar, Anclao, District of Leira, Estremadura Province. American In- 
stitute of Mining Engineers, 1886. 37895. 

Dull rod ; very fine and compact. From the quarries of Man oel Znnrte, Lagar- 

Teira, Anciao, District of Leirla, Estremadura Province. Amerii-.au Institute 
of Mining Engineers, 188;). 37894. 
H. Mis. 170, pt. 2 40 
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Limestone [marble]. Bed mottled; fossiliferooft. 10^ by 10^ by 1 inchee. Loeality, 

tito., Baiuo as above. 37U0U. 
^— - Ourk blue gray ; fine and com pact. 5 by 5 by 1 incbes. Quanies at Cintra, Dis- 
Iriot of Lisbuu, EtitreuiadiiL-a Proviuce. Ccuteuuial, ld7C. 27677. 

Yeliowitthgray; crystalline. 5 by 5 by 1 inches. Quarries atCintra, District of 

Lisbon, Estremadnra Province. Centennial 1876. 27674. 

Gray ; line and compact. 5 by 5 by 1 inches. Locality, etc., same as above. 

27676. 

Coarse; gray; crystaline. 5 by 5 by 1 inches. Locality, etc., same as above. 

27676. 

Light and dark gray, mottled ; fine and compact. 4^ by 5| by 1 inches. Local- 

ity, etc., same as above. 27078. 

Coarsely crystalline; white. 4} by 5i by 1 inches. Locality, etc., same as 

above. 27679. 
— ^ Black; very fine and compact. 10^ by 10^ by 1 inches. Locality, etc., same as 

above. 27672. 
^— Yellow; fine and compact. 10 by 10 by 1 inches. From quarries at Cintra, 

District of Lisbon. American Institute of Mining Eoj^ineers, 1866. 37910. 

Lisbon, PortugaL American Institute Mining Engineers, 1883. 37841. 

— ^ White ; crystalline. 5 by 5 by 1 inches. From the Penha Longa quarries. 
Cruz dos Quarto Carminhos, Ciutra, District of Lisbon, Estremadnra Prov- 
ilice. American Institute of Mining Engineers, 1886. 37888. 

Dark gray f fine and compact. Locality, etc., same as above. 37889. 

•^— Dark blue-gray and white; crystalline. 4 by 6 by 1 inches. LasGougala. Lo- 
cality, etc., otherwise, as above. 37890. 

' Yellowish ; coarsely fossiliferous. 10^ by 10^ by '^i inches. From quarries at To- 

Jal, Estri- mad ura Province. Portuguese Centennial Commission, 1876. 27670. 
White ; coarsely crystalline. 8 by 8 by 1 inches. Portuguese Centennial Com- 
mission. 1876. 27722. 
Shell limestoue. Coarse, cellular. Locality, etc., same as above. 27794. 

Flue; light colored. Locality, etc., same as above. 27800. 

Fine; light colored. Locality, etc., same as above. 27801. 

Bituminous limestone. Very light brown. Locality, etc., same as above. 27759. 
Calcarioua conglomerate. Coarse; reddish. Locality, etc., same as above. 27760. 
Calcarioua conglomerate [marble]. Coarse; reddish; variegated. 8 by 6 by 1 

inches. From quarries in the Arrabida Mountains, District of Lisbon, Estre- 
madnra Province. Portuguese Centennial Commission, 1876. 27717. 

Marble. Coarse; red; variegated. 9^ by 7^ by f inches. Locality, etc., same 

as above. 27718. 

Marble. Coarse; pink and yellow variegated. 8 by 6 by 1 inches. Locality, 

etc., same as above. 27719. 

Dolomite. Compact; finely cellular; dark drab. Used for making qnicklime. 
From quarries near San Miguel in tbe mountain of Poiares, District of Coiui- 
bra, Bcira Province. Portuguese Centennial Commission, 1876. 27752. 

Sandstone. Fine; red. Penella, Beira Province. 27761. 

Ferrugiuous; line; red. Locality, etc., same as above. 27767. 

Fine; gray. From quarries at San Miguel, District of Leiria, Estremadnra 

Province. Auiericau Institute of Mining Engineers, 1836. 37898. 

Fine; very light brown. From quarries at Pombal, District of Leiria, Estre- 

madnra I *roviuce. American Institute of Mining Engineers, 1886. 378J6. 

Calcareous sandstone. Coarse ; light colored. Penella, Bdira Province. 27817, 
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Calcareous aandstone. Gray ; compact. From quarries at Lapa, District of Leirla^ 
Estremadura Province. American Institute of Mining Engineers, 1886. 37897. 

Bfica granite. Fine ; reddish. From quarries at Gramacos, Oil veira do Hospital^ Dis- 
trict of Coimbra, Beira Province. Portuguese Centennial Commission^ 1876. 27818. 

Coarse; gray. From quarries at Santa Ovaia, Oliveini do Hospital, District of 

Coimbra, Beira Province. Portuguese Centennial Commission, 1876. 27819, 

- Gray; coarse; porphyri tic. From quarries at Pedreirada S6, Taboa, District of 

Coimbra, Beira Province. Portuguese Ceuteuuial Commissioji, 1876. 27820. 

Fine ; light gray. Portuguese Centennial Commission, 1876. 27775. 

Slate. Coarse blue-gray. From quarries at Espariz, Taboiv, District of Coimbra, 

Beira Province. Portuguese Centennial Commission, 1876. 27756. 
Granite. Coarse ; gray. 5 by 5 by I inches. Cintra, Estremadura Province. Amer- 
ican Institute of Mining Engineers, 1886. 37893. 
Marble. Pink ; fine and compact. Lisbon. Portuguese Cenlennial Commission, 

1876. 26450. 
Dolomite r marble]. White; crystalline. 5 by 5 by 1 inches. Terra do Tanquo. Es- 
tremadura Province. 37891. 

White; crystalline. 4 by 5 by f inches. Locality, etc., same as last. 37892. 

Limeatone (stalagmatic). Brown mottled; irregular oval mass, about 17 by 8 by 

4 inches. Kock of Gibraltar. Centennial Commission, 1876. 25027. 
Stalagmite [marble]. Brown. Small slab, 3 by 4 inches. Rock of Gibraltar. A. 

R. Crittenden, 1886. 38444. 
Hornblende aadesite (?). Fine dark gray, nearly black, with small white spots. 

This stone is uned in hewn and rubble work in loculilies where there is no other. 

It is very easy to cut in blocks of any size. 5-inoh cube. From quarries near 

Ponta Delgada, on the Island of S^o Miguel, Azores. Portuguese Centennial 

Commission, 1876. 37J04. 
Basalt. Coarsely vesicular; dark gray, almost black in color. Used for hewn stone 

of inferior quality toreinaio in sight in buildings of asuperior construction. Also 

used as an imitation of hewn stone when covered with cement, which adheres 

very well to the asperities of the stone, and as hewn and rubble stones in inferior 

constructions. Locality, etc., as above. 37905. 

- Dark gray; fiue and compact; somewhat vesicular. This stone is very hard 

and diflScult to hew, and on this account is used ouly foi*rubble work and as 
loose stone in breakwaters. Locality, etc., as above. 37906. 

Dark gray, nearly black ; very vesicular. Used as a second-rate stone in the 

commonest kind of hewn work. Locality, etc., as above. 37907. 

Fine and compact; dark gray. A first-class stone, useil iu hewn work in build- 

ings of superior construction. Locality, etc., as above. 37908. 

Red; ferruginous; coarsely vesicular. Sa nta Cruz de Teneriffe, Canary Islands. 

Portuguese Centennial Commission, 1876. 27712. 
Pozzuolana. Volcanic clay; employed with great success to give, when mixed with 
lime not hydraulic orsli^^htly hydraulic, the propvirtiea which the latter requires 
for composing hydraulic mortars. Very abundant in St. Miehael8,aud explored 
in great scale in the suburbs of Pouta Dol'^ada for the buildings of the locality 
and for exportatiou to the coutiueut of Portugal. It is generally employed in 
all the public works of the country. In coiistructions out of water, or in hy- 
draulic works by titles or in fresh water, the masonry is made with moitar com- 
posed of one part of lime and three parts of poz/.uolanM, using lime not hydraulic 
for the lirst kiuil of wv)rks and slightly hydraulic for the second. For works 
constantly exposed to the sea slighily hydraulic lime, [»ozzuolaua, and coarse 
sand are mixed toge'hcT in equal parts. (Portuguese Centennial Catalogue, 
p. 95). Locality, etc., as above. 355:^7, 
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Artificial stone, formed by mixiDg pozzaolana with Umo as de8cril)ed above. Looa] 
ity, etc., Kaiiie as last. 355^. 

Volcanic tuff. Dark gray. Grand Canary Islands. Portuguese Centeunial Con: 

missiou, 187G. 27710. 

- Coarse; dull red. Grand Canary Islands. Portngnese Centennial Commission, 

1876. 27713. 

SPAIN. 

Calcareous breccia [marble]. Coarse ; drab and light broTvn. Yiom quarries in 

Saragossa Provinoe. Spanish Centennial Commission, 1876. 27694. 
»— A ouarse breooia, m.ade up of fragments of nearly black limestone embedded 

in a brown ground mass. From quarries at Chodes, Saragossa Province. 

Spanish Coutenuial Commission, 1876. 27692. 

Like the last, but more compact. Locality, etc., the same. 27693. 

Coarse ; dull, with white veins. Locality, etc., same as above. 27698. 

Made up of fragments of nearly black limestone embeded in a white crystalline 

ground mass. From quarries at Ricla, Saragossa Province. Spanish Cen- 
tennial Commission, 1876. 27696. 

—— * Coarse ; composed of fragments of dark and ferraginous limestone cemented by 
white crystalline carbonate of lime. From quarries at Morata, Saragossa 
Province. Spanish Centennial Commission, 1876. 27714. 
^— Dull red and white ; cellular. From quarries at Pueblade Alborton, Saragossa 

Province. Spanish Centennial Commission^ 1876. 27688. 
Ziimestone [marble]. Very light drab, with fine pink veins; fine and compact. 
From quarries in Saragossa Province. Spanish Centennial Commission, 1876. 
27695. 

Coarse ; yellowish. Locality, etc., same as above. 27697. 

Very dark drab, with white and red veins; fine and compact. Locality, etc., 

same as above. 27690. 

Dull red; fine and compact. From quarries at Ricla, Saragossa Province. 

Spanish Centennial Commi ssion, 1876. 27684. 

Gray ; crystalline. 6 by 6 by 1 inches. Murcia, Murcia Province. Spanish 

Centennial Comm ission, 1876. 27774. 
^— Red and yellow mottled; fine and compact. 6 by 6 by 1 inches. Cehegin, Murcia 
Province. Spanish Centennial Commission, 1876. 27706. 

Dark blue-gray and white mottled; crystalline. 5 by 5 by 1 inches. Alma. 

zarron, Murcia Province. Spanish Centennial Commission, 1876. 27707. 

Dark blue-gray; crystalline. Panticosa, Huesca Province. Spanish Centen- 

nial Commission, 1876. 27683. 

Nearly black with whitish veins ; very fine and compact. 5 by 5 by 1 Inches. 

Callosa de Ensarria, Alicante Province. Spanish Centennial Commission, 
1876. 27711. 

Dark yellow; compact. 8 by 8 by U inches. Nueva Esparta. 36998. 

Limestone. Bluish drab ; fine and compact. From quarries in Saragossa Province. 
Spanish Centennial Commission. 27700. 

Drab. Locality, etc., same as above. 27821. 

- Deep blue-black ; very fine and compact. From quarries at Ricla, Saragossa 

Province. Spanish Centennial Commission, 1876. 27763. 

Dark gray ; compact. Puebla de Alborton, Saragossa Province. Spanish Cen* 

tennial Commission, 1876. 27689. 
*— Pinkish J fine and compact. Locality, etc., same as above. 27765. 
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Limestone. Nearly white ; coarse ; cellnlar. From quarries at Calataynd, Saragossa 
ProviDce. Spanish CeDtennial Commissson, 1876. 27686. 

Dark gray ; compact. Locality, etc., same as ahove. 27691. 

White; semi-crystalline. From quarries at Alhama, Saragossa Province. 

Spanish Centennial Commission, 1876. 27764. 

Compact ; dark gray. 6- inch cube. Mnrcia, Marcia Province. Spanish Cen- 

tennial Commission, 1876. 27773. 

- Chalk. From quarries at Calatayud, Saragossa Province. Spanish Centen- 

nial Commission, 1876. 27685. 
Qypsum. Compact; gray. From quarries at Ricla, Saragossa Province. Spanish 
Centennial Commission, 1876. 27768. 

Compact; dark gray. Locality, etc., same as above. 27687. 

Alabaster ; pure wbite ; translucent. Locality, etc., same as above. 27G99. 

Alabaster ;* white. From quarries at Saragossa, Saragossa Province. Span- 

ish Centennial Commission, 1876. 27701. 

Alabaster; pure white; translucent. 7^ by 7| by 1 inches. From quarries in 

the province of Guadalajara. American Institute Mining Eugineers, 1886, 
34535. 

Compact; blue-gray and yellowish gray, mottled. From Murcia, Murcia Pro- 

vince. Spanish Centennial Commission, 1886. 27705. 
Shell limestone. Coarse ; light bufl'. Murcia, Murcia Province. Spanish Centen- 
nial Commission, 1876. 27703. 

Coarse and friable ; light colored. Locality, etc., same as above. 27772. 

Fine ; light colored ; cellular. Murcia, Murcia Province. Centennial, 1876. 

27771. 
Calcareous sandstone. Very light brown ; fine ; cellular. Locality, etc., as above. 
27716. 

Light colored. Locality, etc., same as above. 27769. 

Fine; light yellow. 6-inch cube. Murcia, Murcia ProA'ince. Spanish Cen- 

tennial Commission, 1876. 27776. 

Light pinkish ; cellular. 5-inch cube. Santa Maria, Oveido Province. Span- 

ish Centennial Commission, 1876. 27715. 

Dolomite. Coarse ; drab. Spanish Centennial Commission, 1876. 27777. 

Calcareous tufa. Yellowish; compact* but cellular. 6-inch cube. Locality, etc., 
as above. 27704. 

Sandstone. Green ; colored by copper oxide. San Romando Morrano, Huesca Pro- 
vince. Spanish Centennial Commission, 1876. 27702. 

Slate. Blue-black. 25083. 

(7) Africa. 

ALGERIA. 

Marble. "Jaune antique dor^." Yellow and yellow pink-spotted. Two specimens. 
Slab 12 by 12 by f inches. Western Algeria, E. Fritsch, New York, 1886. 
38440. 

**Paouazzo rosso." Dull red. Slab 12 by 12 by finches. Western Algeria. E. 

Fritsch, New York, 1886. 38441. 

**Jaune chiaro ondat<S." Yellowish; red veined. Slab 12 by 12 by J inches. 

Western Algeria. E. Fritsch, New York., 1833. 38442. 

'• Jaune ros6." Yellowish ; red veined. Slab 12 by 12 by J incbos. Western Al- 

geria. E. Fritsch, New York, 1886. 38443. 

'* Rose Clare." Light- rose tinted. Slab 12 by 12 by 1 inches. Western Alge- 

ria. E. Fritsch, New York, 1887. 33339. 
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Marble. " Jaspe rouge." A jasper red breccia, witb light spots and streaks. Slab 12 
by 12 by I inches. Western Algeria. Gift of E. Fritsch, New York. 3Sd41. 

"Breche sanguin^." Blood-red, light and dark. Western Algeria. Gift of 

E. Fritsch, New York. 38840. 

EGYPT. 

Onyx marble. From quarries at Blad Recain, aear ravine of Oned-Abdallah, 
Egypt (T). Polished block, 8^ by 7 by 7 inches. 2r)343. 

This stone, the so-called Egyptian onyx, is composed principally of carbon- 
ate of lime, and occurs in large beds among the Tertiary limestones of Blad 
Recam (marble country), near the ravine of Oned-Abdallah. The old quar- 
ries which supplied the inhabitants of Rome and Carthage with the fine 
translucent marble used in the interior decorations of their houses and mon- 
uments were here situated. These quarries were for over 1,000 years en- 
tirely lost sight of, and it was not until the year 184^ that they were re- 
discovered by a French gentleman, M. Delmoute. In ancient times the stone 
was cut into small vases for holdin<r precious ointments. It is now imported 
in considerable quantities into Paris, where it is used in the manufacture 
of time- pieces, small vases, candlesticks, and similar objects. (On Build- 
ing and Ornamental Stones, by E. Hull, p. 149.) 
Onyx marble. From quarries at Blad Recam, near ravine of Oned-Abdallah, 
Egypt (f). Polished block, 18 by 8f by 7 inches. 

This stone, popularly called Oriental alabaster, is another variety of mar- 
ble derived from quarries in Egypt, and employed in works of art, except 
statuary, both in ancient and mediaeval times. Its stalagmitic origin is at 
once apparent upon inspection. The color is that of amber, or rich yellow- 
ish brown, of various shades arranged in folds or wavy parallel bands ; 
sometimes it is beautifully iridescent. The mammillated structure so char- 
acteristic of deposits due to fillration or percolation is also not infrequent. 
This stone was largely employed by the ancient inhabitants of Egypt in 
the formation of canopi (or jars surmounted by sculpture<l images of the 
dog-headed god), in which wore deposited the ashes of the dead. Besides 
these smaller objects, large cinerary urns were formed of this material. 
This stone is popularly called alabaster, but is entirely different from true 
alabaster in composition. (On Building and Ornamental Stones, by E. 
Hull, p. 150. See text, p. 475.) 
Travertine. "Orientalal alabaster." Yellowish and nearly colorless. Two speci- 
mens. 4 by 4 by I and 4 by 2 by f inches. Bowker, Torrey & Co., Boston, 1884. 
36774. 
Porphyrite. Egyptian porphyry or " roseo antico." Very dark red, with pink por- 
phyritic feldspars. 2^ by 2 by ^ inches. From quarries near the first cataract of 
the Nile. 4863. 
Nummulitic limestone. A portion of one of the steps formerly leading to the obe- 
lisk at Alexandria, Egypt, now in Central Park, New York. Alexandria. Com- 
mander H. H. Gorringe, U. S. Navy, 1881, 26816. 
Granite. A block of red hornblende biotito granite found in the debris at the foot of 
the Egyptian obelisk at Alexandria by Commander Gorringe during the excava- 
tions preparatory to its removal to New York. That the fragment was originally 
a portion of one of the obelisks now in New York and London is undoubted, 
though of which can not with certainty be told. The specimen still shows the 
original carving. Syene. Commander H. H. Gorringe, U. S. Navy, 1881. 26815. 
A block of blue-gray hornblende mica granite, being a portion of a largo col- 
umn found in the debris at Alexandria during the excavations preparatory to 
the removal of the obelisk to New York. The locality from whence the ro{»k 
was originally takeu is not kuown. Alexandria. Commander H. U. Gor- 
ringe, 1881. 26817. 
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(8) Asia. 

TURKEY. 

Marble. Pink. Seltan, Isle of Samoa. 9 by 11 by 1 inches. Turkish Centennial 
Commission, 1876. 27086. 

CHINA. 

Qranite. Light gray. Circular disk, about 5 inches in diameter and 1 inch thick. 

Hong-Kong John Long, 1883. 28576. 
RhyolitQ. Compact; light brown. Suburbs of Ningpo. 8 bj 4 by 2 inches. Chinese. 

Centennial Commission, 187G. 38580. 
Tnfi. Compact; light brown. Two specimens, 8 by 4 by 2 inches. Locality, etc., 

same as above. 38581. 

Compact; light greenish. Two specimens, 8 by 4 by 2 inches. Locality, etc., 

same as above. 38582. 

COREA. 

Mottled yellow^ stone. Box made of. J. B. Bernadou, ensign U. S. Navy, 1886. 

38327. 
yello^^ and green marble [Serpentine]. Stone pencil jar of. J. B. Bernadou, 

1886. 38328. 
Yellow marble. Disk of. J. B. Bernadou, 1886. 38329. 
Ophiolite. White and greeu mottled. Slab 10 by 20 iuchos. J. B. Bernadou, 1886. 

38330. 

JAPAN. 

Steatite (?). Massive ; compact ; dark greenish gray. 6^ by 6i by 1 inches. Hitachi. 
Centennial, 1876. 27552. 

Massive; daik green, nearly black. .5^ by 5^^ by 1 inches. Hitachi. Centen- 

nial, 1876. 27553. 

Massive; compact; dark green, nearly black. 6 by G by 1 inches. Hitachi. 

Centennial, 1876. 27554. 

Massive; compact; dark greenish gray. 6 by by I inches. Hitachi. Centen- 
nial, 1876. 27534. 

Massive; compact; dark groen, nearly black, with white spots. 6 by 6 by 1 

inches. Hitachi. Centennial, 1870. 27535. 

Massive; compact; dark green and gray mottled. 0^ b\ 6^ by 1 inches. Hitachi. 

Centennial, 1876. 27560. 

Massive; compact; dark green, nearly black. 11 by 6f by 2^ inches. Hizen. 

Centennial, 1876. 27561. 

. Massive; compact; dark green, nearly black. 6 by 6 by 1 inches. Hitachi. 

Centennial, 1876. 27555. 

Massive; compact; dark green, nearly black, 6 by 6 by 1 inches. Hitachi. 

Centennial, 1876. 27557. 

Massive ; compact ; dark greenish gray. 6 by 6 by 1 inches. Hitachi. Cen- 

tennial, 1876. 27559. 

Massive ; compact ; dark green and gray. 6 by 6 by 1 inches. Hitachi. Cen- 

tennial, 1876. 27540. 

Massive ; dark greenish gray. 6 by 6 by I inches. Hitachi. Centennial, 1876. 

27.550. 

- Massive; dark green, nearly black. 6 by 6 by 1 inches. Tagagori, Hitachi. 

Centennial, 1876. 27551. 



632 



REPORT ON NATIONAL MaSEUM!, 1886. 



Marble. White. 3| by 3i by i iuohea. Bfino Province. Centennial, 1876. 27U7. 
-^- Pink, blaok, and white, breooiated. 3| by 3f by ^ inches. Mino Province. Cen- 
tennial, 1876. 27138. 

Black, with white fossils. 3| by 3i by ^ inches. Mino Province. Centennial, 

1876. 87139. 

Black and white ; breccia. 3| by 3| by i inches. 

nial, 1876. 27140. 
^— Dark gray, black spotted. 3f by 3| by ^ inches. 

nial, 1876. 27141. 
-^— White, green veined. 6^ by 6^ by 1 inches. Hitachi. 
— — White ; crystalline. 6i by 6^ by 1 inches. Hitachi. 



Mino Province. Centen- 



Mino Province. Centen- 



Centennial, 1876. 
Centennial, 1876. 



27536. 
27538. 



White, with blue-gray veins ; resembles the Italian bardigUo. 6 by 6 by 1 



White, green veined. G by 6 by 1 inches. Hitachi. Centennial, 1876. 27542. 

White, green veined. 6 by 6 by 1 inches. Hitachi. Centennial, 1876. 27541. 

White, green veined. 6i by 6i by 1 inches. Hitachi. Centennial, 1876. 27543. 

White, with blue-gray veins; resembles the Italian bardiglio. Two speci- 

mens. 6 by 6 by 1 inches. Hitachi. Centennial, 1876. 27544. 

^— White, green veined. 6 by 6 by 1 inches. Hitachi. Centennial, 1876. 27545. 

White; crystalline. 6i by 6^ by 1 inches. Hitachi. Centennial, 1876. 27546. 

White; crystalline. 6i by 6i by 1 inches- Hitachi. Centennial, 1876. 27547. 

White, green veined. 6J by 6^ by I inches. Hitaahi. Centennial, 1876. 27558. 

White; crystalline. 6^ by 6i by I inches. Hitachi. Centennial, 1876. 27548. 

White; crystalline. 6^ by 6i by 1 inches. Hitachi. Centennial, 1876. 27549. 

RUSSIA. 

Quartz porphyry. Dull red base, with large porphyritic feldspars and quartzes. 2^ 
by 2\ inches. Isle Hoghland. Russian Centennial Commission, 1876. 275di. 

A compact purplish base, carrying porphyritic yellowish and reddish feldspars. 

3 by 4 inches. Nishne-Issetsk Works, district of K-j.tharinenburg, Ural. 
Russian Centennial Commission, 1876. 27565. 

(Porphyry.) A compact purplish rock, with very many white porphyritic 

feldspars and glassy quartz. 4 by 5 inches. Isle Hoghland. Russian Cen- 
tennial Commission, 1876. 27580. 

(Porphyry.) Red base, with large reddish feldspars and glassy quartzes. 2| 

by 3 inches. Isle Hoghland. Russian Centennial Commission, 1876. 27581. 

(Keratitic porphyry.) Very Ane and compact; nearly black, with small 

porphyritic feldspars and quartzes, arranged in nearly parallel indistinct 
bands. 3| by 4 inches. Lalse Narori, district of Katharinenburg, Ural. 
Russian Centennial Commission, 1876. 27568. 

(Keratitic porphyry.) Dark gray, nearly black, with abundant porphyritic 

whitish feldspars and quartzes. Irregular fragment, 2 by 3 inches. River 
Tchervenka, district of Katharinenburg, Ural, liussian Centennial Com- 
mission, 1876. 27566. 
Porphyry conglomerate. (Keratitic porphyry.) A greenish-black conglomerate, 

composed of foUitic (t) fragments very closely compacted by a siliceous paste. 

3 by 4 incheR. Redoubt Kolpatsk, district of Katharinenburg, Ural. Russian 

Centennial Co nmission, 187«». 27.'>67. 

Porphyry breccia. (Ktiratitic porphyry.) A rod, compact breccia, composed of 
porphyry p;irticlo4. 4 by I in jhe-*. lioiloubt Kolpatsk, district of Katharinen- 
burg, Ural. Rus^i.'in UcnL«:iui.il C.>.ii.nis*loii, 1876. 27570. 
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Diorite porphyry. A compact, greenish rock, with irregalar yellowish blotches. 
3 by 4 inches. District of Katharinenburg, Ural. Bussian Centennial Commis- 
sion, 1876. 27571. 

A compact felsitic rock, coBsisting of a deep purplish base, streaked and spotted 

with irregular white and brownish spots. 4 by 2^ inches. Village Sidelni- 
kowa, district of Kathariuenbnrg, Ural. Russian Centennial Commission, 
1876. 27572. 

Compact ; green, with small porphyritic feldspars. 3^ by 4 inches. River 

Konda, district of Katharinenburg, Ural. Russian Centennial CoHimission, 

1876. 27573. 
Diorite. Very fine-grained and compact green, with yellowiRb flocks and streaks. 
3 by 4^ inches. Beresovsk mines, district of Kutbarioenburg, Ural. Russian 
Centennial Commission, 1876. -27574. 

Very compact; nearly black, with grayish streaks. 3 by 4 incbes. Fort Sa- 

uarskaia, district of Kathaiinenburg, Ural. Russian Ceuteuuial Commission. 
1876. 27575. 

Jasper. Compact ; dall red. 3 by 4 inches. Ncviausk Works, district of Katha- 
rinenburg, Ural. Russian Centennial Commission, 1876. 27578. 

(9) Australia. 

*Marble. White. 9 by 9 by 1 inches. New South Wales. Centennial, 1876. 19500. 

White, yellow veins. 9 by 9 by 1 inches. New South Wales. Centennial, 1870. 

19501. 

park gray, nearly black. 9 by 9 by 1 inches. New South Wales. Centennial, 

1870. 19502. 

- lilue-«;rii.y mottled. 9 by 9 by 1 inches. New South Wales. Centennial, 1876. 

19504. 

Gray. 8-incli cube. Centennial, 187G. 25215. 

White. Hi l»y U l)y 4 i'lc bes. New South Wales. Ceuieiinial, 1876. 25201. 

G;ay. About. 12 l>y 12 by 4 inchcH. New South Wales. Ceuteunial, 1876. 25210. 

White. 12 by 12 by 4 iuches. New South Wales. Centennial, 18v6. 26211. 

Black. 12 by li by 4]^ inches. Now South Wales. Centennial, 1876. 25212. 

Gray au»l yellow niottle.l. 12-iuchcul)e. New South Wales. Centennial, 1876. 

25092. 

Light mottled. S^-iuch cube. Centennial, 1876. 25216. 

Gray. 9-inch cnbn. Centennial, 1876. 26022. 

^— Gray mottled. 8^-inch cube. Centennial, 1876. 26024. 

Sandstone. Light colored ; medium. 12-inch cube. New South Wales. Centen- 
nial, 1876. 25202. 

Light colored ; medium. 12-inch cube. New South Wales. Centennial, 1876. 

25203. 
^— Light colored ; medium. 12-iuch cube. New South Wales. Centennial, 1876. 

25214. 
Hornblende biotite granite. Coarse; gray. 12- inch cube. New South Wales. 
Centennial, 1876. 25213. 

(10) Hawaiian Islands. 

Limestone. Light colored; cellular. 12-inch cube. Island of Oahu. Waine quarry, 
Boston Foreign Exhibition, lS8i. ;?5o40. 
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Maxville limestones in Ohio 456 

McDonald stone-cutting machine 328 

Melaph.v r, characters of 438 

places of occurrence of 438 

Methods of cutting and polishing stone OOP 

of quaiTj ing and dressing 310 

Mexican onyx, occurrence and colors of 482 

Mexico, specimen of basalt tuff from 615 

building stones of 482 

specimen of dacite from 615 

specimen of limestone from 611 

specimen of marble from 610 

specimen of pumice tuff from 615 

specimen of rhyolite pitchstone from.. 614 

specimen of travertine from 611 

specimens of andesite from 614 

specimens of basalt from 615 

specimens of gypsum from 610 

specimens of hornblende andesite 
from 614,616 
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Mexico, fipeoimens of hyj^erstbene andesite 

from 614 

Bpecinu uh of limeatono [marble] from G^O, Gil 

speciineiiH of pumice from 615 

cpcclmeDA of rbyolite fi-om 613, 614 

spccimoQs of I Iiyolito ! uff from 613 

specimens oi' HaudKtoiio from 615 

specimcDS of travertine [Mexican onyx] 

from 811 

specimens of tuff from 611, 612 

Mica andesite. characters of 440 

Micaa, charucturd of the 295 

Miobigan, limestones and dolomites in 400 

sandstones in 450 

slates in 467 

specimens of biotite giieiss from 556 

specimen of granite from 556 

specimen of quartz ite from 556 

specimens of limestone from 655, 556 

specimens of sandstone ftom 556 

specimens of slate from 556 

Microscopic stractures of rocks 302 

M iddlesex Quarry Company 290 

Minerals occurring in builUing and orna- 
mental stones 292 

occurring in schists 441 

Minnesota, granites in 421 

limestones and dolomites in 400 

poiphyry in 428 

sandstonesin 451 

slates in 467 

specimen of calcaroons dolomite fi'om . 557 

specimens of gabbm from 558 

specimen of massiTe labradorite from . . 558 

specimen of oil vine diabase from 558 

specimen of qoartzite from 558 

specimen of slate from 558 

specimens of diabase from 557, 658 

specimens of dolomite from 556 

specimens of granite from 557 

specimens of hornblende granite from . 557 
specimens of hornblende mica granite 

from 567 

specimens of limestone from 557 

specimens of niagnesian limestone from 557 

specimens of quartz porphyry from ... 557 

specimens of sandstone from 558 

specimens of siliceous dolomite from ... 557 
specimens of siliceous magnesian lime- 
stone from 557 

Idifisissippi, naudstones in 452 

specimen of argillaceous sandstone from 558 

specimen of limestone from 558 

specimens of sandstone from — 558 

Missouri, granites in 422 

limestones and dolomites in 402 

marblesin 379 

porphyry in 428 

sandstonesin 452- 

specimen of ferruginons limestone fh>m 561 

specimen of lithographic limestone from 561 

specimen of olivine diabase from 561 

specimen of quartzit e from 562 

specimens of argillaceous limestone 

from 501 
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Missouri, specimens of biotite granite from 561 

specimens of calcareous sandstone from 561 

specimensof dolomite from oGO 

specimens of hornblende granite (torn . . 561 

Kpecimenn of limestone from 558, 569, 560 

specimens of magnesian limestone from 561 
specimens of magnesian limestone 

[marble] from 6"»8 

speci mens of sandstone from 562 

specimens of siliceous dolomite from. .560, 561 

Modulus of elasticity 492 

Montana, granites in 422 

marblesin 380 

sandstonesin 452 

specimensof marble from 562 

specimens of hornblende mica granite 

from 562 

Mount Waldo, granite quarries in 415 

Muscovite biotite granite 408 

stiuctureof 803 

Muscovite granite 408 

X. 

Nebraska, limestones and dolomites in 402 

specimens of argillaceous limestone 

from 562 

specimens of limestone from 662, 563 

Nero antico di Prato occurring in Italy . . 474 

Nevada, liparite in 430 

sandstone in 453 

specimens of quartz porphyry from — 563 

specimens of hornblende andesite from 563 

specimen of saudstouu from 563 

Nevadites or granitic liparites 429 

New Brunswick, i-ed hornblendio granite in iS5 

sandstones 486 

New England, early marble quarrying 288 

Now llampshire, granites in 422 

poi-phyryln 428 

slates in 468 

soap-stone in..... 358 

specimen of biotite gneiss from 565 

specime n of steatite [soap-stone] from . . 563 
specimens of biotite epidote gneiss 

from 565 

specimens of biotite granite from — 564, 5G5 
specimens of biotite muscovite granite 

from 563,564 

specimens of muscovite biotite gneiss 

from 565 

specimens of porphyry conglomerate 

from 565 

New Havenmarble 363 

New Jersey, diabase in 435 

granites in 423 

saudstonosin 453 

serpentine in 366 

slatesin 468 

specimen of biotite gneiss from 565 

specimen of dolomite from 565 

specimen of hornblende granite (?) from 56o 

specimen of limestone [marble] from... 565 

specimen of serpentine [ophiolite] from 585 

specimen of slate from 567 
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Kew Jersey, 8i>ecimen8 of conglomerate 

from 567 

specimens of diabase from 565, 566 

specimens of gueiss from 565 

specimens of saudatoue from 566, 567 

Hew Mexico, liparite in 430 

BV^datonesin 453 

specimrns of gypsum from 567 

specimen of pumice from 567 

specimens ot sandstone from 667 

Now South Wales, specimen of hornbL nde 

biotice granite from 633 

specimens of marble from 633 

specimens of sandstone from 633 

New York bluestones, quairyiug of 312 

New York, granites in 423 

gypsum in 870 

limestones and dolomites in 402 

marblesin 380 

sandstones in 4J3 

serpentinein 366 

slates in 468 

soap-stone in 358 

specimens of argillaceous sandstone 

from 572 

specimens of biotite gneiss from 570 

specimen of biotite granite from 570 

specimen of calcareous dolomite [mar- 

blcl from 568 

specimen of dolomite from 570 

specimen of gueiss from 570 

specimen of hornblende gneiss from 570 

specimen of hornblende mica granite 

from * 570 

specimen of norite from 570 

specimen of serpentine [ophiolito, verd- 

antique marblcj from 568 

specimensof calcareous sandstone^ from. • 573 

specimens of dolomi te ( marble] f . om . . . 668 

specimens of limestone from . 569 

specimens of limestone [maiblej from . 5t;8 
specimens of m^gnesiau limestone 

from 569,670 

specimens of magnesiau limestone [mar- 
ble] from 568 

specimens of quartzite from 572 

specimens uf sandstone from 570, 571, 572 

specimens of slate from : 572, 573 

New Zealand, export of slate to 291 

Niggerbead, deiinitionH of 523 

Korth Carolina, limestones and dolomites in 403 

marblesin 381 

porphyry in 428 

sandstones in 455 

serpentine in 367 

soap-stone in 358 

specimen of biotite muscovite granite 

from 575 

specimen of hornblende gneiss from .... 576 

specimen o t' liraesttme from 574 

specimen of magnesiau limestone from. 574 

specimen of muscovite granite from. .. 575 

specimen of siliceous dolomite from . . . 574 

specimens of biotite giieisa from 575, 576 

specimens of biotite granite from 574, 57o 
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North Carolina, specimens of granite from. 675 
specimens of horublende-biotite gueiss 

from 576 

specimen of homblende-biotite grani*{A) 

from .*. 575 

specimens of limestone [marble] from. 573, 574 
specimens of quartz porphyry [leopard* 

itejfrom 576 

specimens of san 1 stone f^m 576 

specimens of shell limestone (rom 574 

specimens of steatite from 673 

North, on acts of incorporation for granite 

companies 287 

Norite, allied to gabbro 437 

Nova Scotia, granite in 485 

sandstones ., 486 

Numidian marbles, characters of 475 

Nummulitio limestone, occurrence of 476 

O 

Obsidian, abnndan6e of 430 

variet}- of liparite 429 

Obio, gypsum in 370 

limestone, specimens in National Mu- 

seum 404 

limestones and dolomites in 404 

sandstones in 456 

specimens of silioeoas dolomite from . .578, 579 
specimens of bituminous dolomite 

from 677,578 

specimens of dolomite from 578 

specimens of ferruginous limestone 

from 579 

specimens of limestone from 576, 677 

specimens of magnesiau limestone from. 578 

specimens of sandstone from 579, 580, 581, 

582,583 

Oil as protection to stone 356 

Olivine, characters of 299 

Ou tario, sandstones from 486 

Oolite, definition of. 523 

Oolitic limestone, structure of 303 

limestones, description of 372 

Opb icalcite, composition of 361 

origin of 361 

uses of 861 

Ophiocalcite, definition of 523 

Orbitoides limestone, definition of 624 

Order of succession of rocks 309 

Oregon, sandstouein 459 

specimen of basaltfrom 683 

Oregon, specimen of diabase from 683 

specimens of sandstone from 683 

Orgauisms, effect of grov^ing 335 

Oriental alabaster 872 

(Egyptian onyx), color, structure, and 

use of 478 

Original constituents of rocks 292 

Orthoclase porphyry 427 

Orton, Pro fesior, gives section of an Amherst 

quarry 457 

Oxidation 337 

P. 

Pag«, C. G.. experiments of 384 

Pa.ut ui» protection lo stone 854 
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Parafiine m protection to stone 355 

Patent hammoredflaish 319 

Patten St Russell, sandstone qnari^ of 290 

Peach Bottom slate in Pmnsyl vania '. 469 

Pean hauiiber used in stone- working 329 

Pearlite. variety of llparite 429 

Ptfriuatite granite 408 

Pennsylvania — 

dial>as«in 436 

gmuitesin 424 

liiuesi one and dolomites in 403 

marbles In 382 

porphyry in 428 

sandHtones in 459 

serpentine in 367 

slates in 469 

soap-stone in 359 

specimen of argillaoeons sandstone from 600 
specimen of biotite-muscovite gneiss 

from 586 

specimen of caloareoos breccia from . . 586 
specimen of calcareous dolomite [mar- 
ble] from 586 

specimen of mnscovite gneiss from 686 

specimen of qoartz porphyry from .... 586 
specimen of sandstone [nearly quartz- 

ite]from 590 

specimens of biotite gneiss fh>m 586 

specimens of calcareoos breccia [mar- 
ble] ftt)m .. 586 

specimens of calcareous dolomite from. 585 

specimen s of conglomorate from 590 

specimens of diabase from 586 

specimens of dolomite from 585 

specimens of hornblende gneiss from .. 586 

specimens of limestone f^om 583, 584, 585 

specimens of limestone [marble] from. 585, 586 

specimens of quartzite from 590 

specimens of sandstone from .587, 588, 589, 590 

specimens of serpentin e from 583 

specimens of slate from 590, 591 

Peperino, a sod in Rome and Naples 464 

Perch, definitions of 524 

Phillips, DeacouJohn « 285 

Phlogopite, description of 296 

Ph(molite, characters of 432 

Physical agencies affecting weathering of 

building stones 331 

Physical and chemical properties of* 

rocks 302 

Pick used in stone-working 330 

Picrolite, North Carolina 367 

Pisolite (limestone) 373 

Pitch ing-cbisel, used in stone- worlcing 330 

Pitchstone 429 

Plaglocla'ie 294 

feldspars 294 

Planers, use of 327 

Plucky, definition of , 524 

Plug and feather 313,330 

Plymouth marble, analysis o/ 390 

Pointed face finish 319 

Point ust'd in stone- working ....: 330 

Polished surface finish 820 
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Polishinc; machines 326 

preparation of stone for 316 

putly, definition of 524 

PoroHity of stone, testinic the 333 

Potpli.\rit.io, lifiinition of 524 

diurilrt, characters of 439 

dioriLes, occurrence of * 440 

Porphyry, cuiiipudilion of 427 

definilionof 624 

origin of 427 

places of occurrtsnoe 428 

use of 427 

varieties of 424 

Portland stone in England 478 

Porter, or black and gold marble, from 

lUly 481 

Portugal, specimen of artificial stoite trom . 6*28 

specimen of bituminous limestone from . 626 

specimen of granite from 627 

specimenof hornblende andesite from. 627 
si>eoimen of limestone [stalagraitic] 

from 6?7 

specimen of marble f^m 627 

specimen o f pozzuolaua from 627 

specimen of slate from. 027 

specimen of stalagmite [marble] from.. 627 

specimen of volcanic tuff from 628 

specimens of basalt from 627 

specimens of ealoareous conglomerate 

from 628 

specimens of calcareous saudstone trom 626 

specimens of dolomite from 626, 627 

speciiuens of limustoue rroiu.G.'l, 622, €23, GJ4, 
625, 626. 

specimens of mica granite from 627 

specinienB of .sundBtuue from 626 

speciiuens of shell limestone from 626 

Powder in quarrying, uso of 313 

Preparation of stuue for polishing 316 

Price-list of Italian marbles w 51L 

Prices of stone 510 

Proctor, Professor, oolitic limestones from. 399 

Protection by nieaus of solution — 354 

Protogine grduiU) 408 

Pumicefinish 320 

Pumice, variety of liparite. 429 

Putty powder, definition of 624 

Pyroxene, characters of 297 
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Quarry, definition of 624 

Quarrying and dressing, methods of. 310 

and splitting slate 318 

granite 311 

marble 811 

marble in Vermont 337 

sandstone 812 

slate for roofing purposes 291 

time of 351 

Quarr3' water, definition of 624 

Quartz, characters of 294 

porphyries, foreign 486 

porphyry 427 
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Quartzite, character of 440 

Quartzites, characters of 445 

Qaincy quarries, granite from 286 

R. 

Ransom's process for protection of stone. . 356 

Red mixed marble,Italy 480 

Reno andoHite, nse of 440 

Rhode Island, granites in 424 

slab of granite from 592 

specimen of biotite gneiss from * 592 

specimen of hornblende gneiss from . . . 592 

specimens of biotite granite from 591, 592 

Rhyolite, definition of 524 

tuff, character of i 463 

variety of liparite 429 

Richards, Joseph, inventor of patent or bash 

hammer 329 

Richardson, Architect 307 

Rift, definition of 524 

of rocks 306 

Robins, Ooremor 314 

Rock classification 308 

Rock-face finish 319 

Rocks, chemical characters of 307 

classification of 302 

definition of 292 

density of 302 

discussion of 357 

hardnessof 302 

strnctnreof 302 

Roofing slate, export value 514 

Rosso Antico, red Egyptian porphyry 439 

Rosso de Levanlo [marblej 384 

Rnbberstone, definition of 524 

Rabble masonry, definition of 524 

Ruin marble, Italy 481 

Russia, quartz porphyries from 486 

specimen of diorite porphyry from 633 

specimen of jasper from 633 

specimen of porphyry breccia from 632 

specimen of porphyry conglomerate 

from 632 

specimens of diorite from 633 

si>ecimen8 of quartz porphyry from 632 

S. 

Saccharoidal, definition of 524 

Safford, Dr., history of quarrying industry 

in Tennessee, by 383 

Salt veins, definition of : 524 

Sand-blast process, use of 317 

Sand blast, utilization of 329 

Sanders, Mr. R. H., describes bed of slate 

in Pennsylvania 469 

Sandstone, early production in Connecti- 
cut 290 

in Connecticnt, quarrying of 447 

quarrying 312 

quarrying in United States 289 

Sandstones, Alabama 445 

Arizona 445 

Arkansas 445 

California 446 

Colorado . - 446 

colors of 444 
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Sandstones, composition of 443 

Connecticut 446 

Dakota 448 

expansion and contraction of 332 

foreign 486 

Georgia 449 

Idaho 448 

Illinois 448 

Indiar» 449 

in Nein York, characters of 454 

Iowa 449 

Kansas ^ 449 

Kentucky 449 

Maryland 449 

Massachusetts 450 

Michigan 450 

minerals contained in 444 

Minnnsota 461 

Mississippi 452 

Missouri 452 

Montana 452 

Nevada -.. 453 

New Jersey 453 

New Mexico 453 

New York 453 

North Carolina 456 

of the various States and Territories. . . 445 

Ohio 456 

. Oregon 459 

origin of 443 

Pennsylvania 459 

specific gravity of 334 

structure of 304 

Tennessee 460 

Texas 460 

texture of 444 

Utah * 460 

varietiesof 445 

Virginia 46L 

Washington Territory 461 

West Virginia 462 

Wisconsin 461 

Sandy Hook granite quarry ■ 287 

Sap, definition of 624 

Saanders channeling machine 322 

Sawed face finish 320 

Sawing-machines, employment of 327 

Scab, definition of 524 

Sch ist, characters and structure of. 441 

places of occurrence of 442 

Schistose, definition of • 622 

rocks 441 

Schists, minerals occurring in 441 

Scotland, granites from 48S 

sandstones from 487 

specimen of muscovite-biotite granite 

from 616 

specimens of biotite granite from 616 

specimens of hornblende granite from . 616 

specimens of sandstone from 616, 617 

Sculp, definition of : 525 

Sculping process 318 

Secondary constituents of rocks 292 

Seely, Professor, on earliest marble quarry. 

ing in New England 288 
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Segregated, definition of 525 

Selection of building stone 345 

Serpentine, California 362 

characters of 298 

comiH>6ition of 361 

Connecticat 363 

definition of 525 

Delaware 364 

Maine 364 

Moryland 364 

Massaohosetts 365 

2few Jersey 866 

New York 366 

North Carolina 367 

origin of 361 

Pennsylrania 367 

specific gravity of 365 

nsesof 361 

Vermont 368 

of t)ie varions States and Territories .'. 362 

Serpentinons rocks, England 473 

Italy 474 

Shaler Sl Hall, sandstone quarry of 290 

Shaler, Professor * 285 

on clay slats for rongh building 467 

Sheldon dt Slason. quarries of 317 

Shell limestone, definition of 525 

characters of 373 

Shell saud-rocks, character of 373 

Shnrtleff, quoted 285 

Siliceous, definition of 525 

rocks 307 

sandstones 445 

Slate belts in Vermont 471 

Slate, colorsof 465 

composition and structure of 464 

for roofing purposes 291 

for tombstones, ose of 291 

quarries in United States, amonnt in- 
vested in 291 

quarrying aud splitting of 318 

quarrying in United States, early 291 

sawing 319 

statistics of shipment from Slatington 

resiontu 1882 470 

table of sizes for roofing 465 

uses of 465 

Slates, Canada 488 

foreign. 488 

Georgia 466 

Maine 466 

Maryland 466 

Massachusetts 466 

Michigan 467 

Minnesota 467 

New Hampshire 468 

New Jersey 468 

New York 468 

Pennsylvania 469 

places of occurrence of 4CG 

South Carolina 470 

Texas 470 

Veniiout '. 470 

Virginia 471 

Sledge-hammers u»ed in stone- working 330 
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Smith,Dr., tests of air quoted... 336 

Soapstone, Arkansas 358 

composition and uses of 357 

District of Columbia ,.-.. 358 

Massachusetts 358 

New Hampshire 358 

New York 358 

North Carolina 358 

Pennsylvania 350 

of the various States and Territories . . 398 

South Carolina 350 

Texas 350 

Vermont 359 

Virginia 360 

Soft soap and alum solution for protecting 

stone 355 

Solvent action of acids afiecting weather- 
in g of bnildiug stones 338 

South America, export of slate to 291 

specimens of building stone from 616 

South Carolina, granite in 425 

slatesin 470 

soap-stone in. , 359 

specimen of limestone from 592 

specimens of biotite granite from 592 

specimen of steatite (?) (soap-stone] from 592 

Spain and Portugal, building stones of 483 

Spain, specimen of calcareous tufa Arom ... 629 

speriraen of dolomite Trom 629 

specimen of sandstone from 629 

specimen of slate from 629 

specimens of calcareous breccia fmar- 

blol from 628 

specimens of calcareous sandstone from . 629 

8X>ecimens of gypsum from 629 

specimens of limestone from 628, 629 

specimens of limestone I marble ] from . . 628 

specimens of shell limestone from 629 

Spalls, definition of 525 

Specific gravity of granite 408 

of limestones 491 

of sandstone 492 

of serpentine 365 

of stones 334 

of stones, table of 494 

Specular iron ore, characters of 201 

Spider-web, definition of 525 

Split rock, definition of ' 535 

Splitting-chisel used in stone- working 330 

Square drove finish 820 

Stalactite, description of 872 

Stalactitio marble, definition of 525 

Stalagmite, characters of 872 

Steatite, characters of 203 

Stock, definition of 585 

Stone structures in the United States, list 

of the more important 515 

Stone- working, machines used in 320 

Stones of foreign countries 473 

Strata, definition of 526 

Stratified, definition of 525 

granites (gneiss) 441 

Streaked, definition of 525 

Strength of building stone ^ 490 

Strike, definition of 625 
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Strike, Joints in rooks 310 

Strikinfr-hammer used in stone-working ... 330 

Structure of rocks 302 

SailiTHn diamond-pointed drill ^ 312 

Sut herland Falls Marble Company * 321 

Syenite, definition of 525 

localities of 430 

trachytes and phonolites 430 

Sserelmey's stone liquid for protecting 

stone 366 

T. 

Table showing spedflo gravity of stones of 

various kinds 494 

Tables showing the chemical composition 

of stones of various kinds 502 

Talc, oharactersof 298 

Tarboz, process of splitting stone intro- 
duced by 314 

Tennessee, granites in 424 

gypsum in 370 

limestones and dolomites in 405 

marbles in -383 

sandstonesin 460 

specimen of dlorlte (?) from 505 

specimen of granite flrom 595 

specimen of hornblende gneiss Arom . . . 595 

specimen of slate from 595 

specimen of conglomerate from 595 

specimen of limestone from 594, 596 

specimen of limestone [marblej from.. 592, 593 
specimen of magnesian limestone [mar- 
ble) from i. 593, 594 

specimens of sandstone from 595 

Tests of bnilding stone 489 

Texas, granites in 425 

limestones and dolomites in 405 

marblesin 385 

sandstones in 460 

slatesin 470 

soap-stone in 359 

specimen of diorite from 596 

specimen of dolomite [marble] fh>m. . . . 595 

specimen of fermginons dolomite from. 596 

specimens of biotite granite from 596 

specimens of dolomite from 595, 596 

specimens of limestone from 596 

'specimens of limestone [marble] from.. 595 

specimens of magnesian limestone from 596 

specimens of sandstone from 596 

Toralinson, Fhilo, introdaced gang-saw sys- 
tem 328 

Tools used in dressing granite 315 

Tooth-chiseled finish 320 

Tooth-chisel used in stone- working 330 

Totten, Colonel, experiments by 332 

Tourmaline granite 408 

Trachyte, definition of 525 

tuffs, characters of 463 

Trachytes, chemical composition of 431 

definition of 431 

specific gravity of 431 

Trap and greenstone rocks 430 

Trap, definition of 525 

Travertine, characters of 372 
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Travertine, definition of 625 

Trimming slate, method of 315 

slate 318 

Tuffs, colors of 463 

composition of 463 

definition of 463 

localities of 463 

origin of 463 

uses of 464 

varieties of 463 

Turgite 301 

Txirkey, specimens of marble from 630 

IT. 

Under drilling rocks 311 

TJnderhill, Isaac, opened first quarry in Dor- 
set 389 

Unstratified, definition of 623 

Utah, granites in 425 

liparite in t.. 430 

marblesin 386 

sandstone in 460 

specimen of dolomite from 596 

specimen of hornblende biotite granite 

from 596 

specimen of limestone [marble ] from . . . 596 

specimens of limestone from 596 

specimens of sandstone from 596, 597 

Utili ty of Joints in rocks in quarrying 310 

V. 

Yariatiun in durability of stones 305 

Varieties of dolomites 371 

of limestones 371 

Yerde antique, definition of 525 

Verdantique marble, composition of 361 

origin of 361 

in foreign countries 473 

usesof 361 

Verde di Geneva 369 

Levante occurring in Italy 474 

Prato occurring in Italy 474 

Vermont, granite in 425 

marble quarries in 289 

marblesin - 386 

quarrying marble in 387 

serpentine in 368 

slatesin 470 

soap-stone in 359 

specimens of biotite granite from 603 

specimens of biotite mucovite granite 

from 603 

specimens of dolomite [marble] from. 602, 603 
specimens of limestone [marble] from. 597, 598, 
599, 600, 601, 602 
specimens of magnesian limestone 

firom 601 

specimens of muscovite granit-e from . . . 603 

specimens of serpentine from 597 

specimens of slate from 603, 604, 003 

specimens of steatite [soap-stone] from . 597 

Vert de Q6nes occurring in Italy 474 

Vesicular, definition of 521 

Vinalhaven. granite qaarries in 416 
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Virginia, dialwse in 436 

granites in 426 

gypsamin 370 

marbles in 391 

sandstonesin 461 

slates in 4*71 

soap-stone in 360 

specimen of amphibolite Arom 606 

specimen of biotite schist from 606 

si>ecimen of calcareous dolomite [mar- 
ble] from 605 

specimen of dolomite [marblej from 605 

specimen of muscovite granite from 606 

specimens of biotite granite from 606 

specimens of bioti te gneiss from 606 

specimens of di abase from 606 

specimens of gypsnra from , 605 

specimens of limestone [marble] from.. 605 
specimens of magnesian limestone [mar- 
bis^ from...- 605 

specimen H of sandstone from 606 

specimens of slate from 606 
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